a 
“ 


NOV 29 193) 


The Journal of the American Society of Agricultural Engineers 


NOVEMBER 1931 


Trendsin Dairy Management Methods 


and Structures . - .-.-- - J.D. Long 
Agricultural Engineers and the Farm 
Equipment Industry - - - - L. J. Fletcher 
A Method of Comparing Plow Bottom 
Shapes - - - - - - - - - - Wallace Ashby 
Characteristics of Rural Electric 
eas 2 
The Poppelsdorf Mole-Tile Drainage 
system ......+.+-+.+ + NL. Wallem 


General-Purpose Farm Equipment in 
lowa.------ - - - Arthur A. Collins 


VOL. 12 NO. II 


a 31 5 re Gh eb an ‘7a “Some 5 ‘See rete Oe (re eo SS Se soe NSS , B ig 7 E = 
NOP ats A SY cara ae Ea wal ahs, ae Peake oni see ; Bie” aes Se Bee eke is oy 2 aged 
ase ae reas Pat. aes By Gee Biot ee ae RR So en anes Tha) coe : % es: 4 | 
re ee Se. a i) ee Eris See aay es wee Ser eS rs : lies ‘ 7 : ob setae : 
e Be coer tes ae a Sere. ES ed ps. Pee ‘ ls Seen aoe i 
pe 5 eo. ©) ae ae Sree ; eee name Saag a ee 3 eb oa : ae 
i ge Pee oh ee Rem sh eT PMC Ae eps Us oe, 2 ee ema ener” Te ee 3 + 
2 "af ea ae Te pe e % ye - 
5 ee F : , 
mae Bence itig 
ns ay 
ae 
a 
ee 
| 
 &§ : 
—_— 
ae 4 
— 
roa 
— 
tas ’ 
aes q . 
¥ 
Mi ; 
| 
a = 
; % 
cs § j 
or 1 2 
— 
= , 
— 
Be: 4 
a5 § A . ie 
a | 
g _— 
— | 
he: a. | r 
— x P 
eae 7 
— | 
atts 4 4 * q 
o Zz q 
Pa: > | 
—_ 3 
a b. \ 
z 7 . 
a an 
ee R Z 
a 4 
ay a 4 . - 
a 3 
— 
" 
— | 
=a 
Pee a 
sé 
a 3 
es 
— | 
ae 
eo 
pan t 
Newey a 
ar i PY 
. ae 
ete 
ee 
ne 
oe: | 
<i 
Bese 
bs 
‘ 
oye 
oho 
aa 
aan | 
oe 
Byers 
zea : 
fee . 
epee 
eee g 
eee 
Bt su 
a - : 
- iat 
wae 
a 
“4 
7 
cote 
ies 
oe i 
eae 
Rasit 2 
ne i; 
=a ‘7 
eo) 
Re , 
ae i 
ee 
a 
a 
ay: ; 
aes 
‘Ay oe 
a 
es 
ee 
Pepe 
z 
a 
ye: 
et. 
igo 
Be: 
Cap eat + 
ieee : 
a sae 
mei, 
‘ae 
Re f 
Bina 
Sie 
Ne 
ae LO 
sees 
ah. 2 fa 
Sea : 
ie , 
ens = 5 
a 3 ; 
aN t 
OF Ripe 
eee Joe 
Bee? ‘ 
5a $3 
sah? ' 
eae 
ae f 
ye, : 
ee ce 
a + he 
ay 
i. 1 
ee . 5 
a ae 4 
ae cee Se ama ied au : erie 3. Te a Sea Beer ti. Cn te'S ; b 
od ae a Ss ar OE pee ee Ae ee nee ee ea Ogee a ' ; ; ‘ 2 ‘ 4 
ci aS ae ah le Sa : lle Bh ee ee Bs at? Bex > 5 : i 
a ee ee | ea Ll le ae gig ae 5 ae os < 3 oe T ae 3 ¥ 
theo, a ae ; uae i Be a = Be bes te : er : ie : : io 
i sre eo i ia ee Bee eo Re ae Se aaa piri : fe sh 7? 
Does ae Be MO Reigme” ae Sol). era |. Teme) cis aah 2 ee i eee ; ; f Ce . 
OE Nee Sap F eS. a ei or eek SS eee ee a is sheet 2 i? : i? t 
ye ene Se ee Ah. Oe Cae ee . ae ; Sie By i ae ic ree ie ast : : 
a ene a A ee teas or. SR i) Sea nee ate ft SNS eee! of) ho. eae We ‘ ; : bf 4 t 7 
<  - e (aes soe aaa oe steer Veer ahaa e aN Pd Cat a ae ob Cae est = . 3 ; rahe : 
mae ae “USI. eas ea er. aE es a ee 2 eine BS oe SRey ee ee Teg Tee eer ta oe ea ax, Lay i LA 
aes St oer | id, Eg et RS Re Ae ee ioe fet oe c : 2 oT Le 


RAIN and forage crops pay a 
much bigger return now when 
ground at home and fed to milk 
or meat producing animals. This 
fact is being brought home to farm- 
ers and feeders every day. With only 
high protein supplements to buy, the 
cash outlay for feed is greatly re- 
duced. 


The new Case Hammer Feed Mill, 
just announced, has many important 
advantages. There are two governors 
on the feeder. That’s a brand new 
feature. One regulates the volume of 
material going in. The other stops 
the automatic feeder should the ham- 
mers slow down below proper grind- 
ing speed. The effect of this is 
smoother feeding, bigger capacity and 
better grinding with less power. 


Swiftly rotating, balanced hammers 
quickly crack and crush the material 


J ust now when the swing 


to the desired 
fineness. 
These ham- 
mers are of 
the straight 
type, of heat 
treated steel, 
semi - rigidly 
mounted. This is the simplest known 
feed grinding device, free of compli- 
cated parts, assuring long service. 


Simplicity stands out in every part 
of the mill. The large b!ower fan is 
mounted directly on the cylinder 
shaft, doing away with an extra 
drive. Another feature is the speed 
jack with its trouble-free multiple 
V-belt drive. This allows the use of 
a large pulley and puts an end to 
excessive belt slippage. 


These and many other features in 
the new Case Hammer Feed Mill re- 


is to home grinding... 


a hammer 


feed mill 


with all 
these 
features 


Two governors on the feeder. 
Straight, semi-rigid steel ham- 
mers, bardened and toughened 
for long service. Simple, dura- 
ble and highly efficient. 


Large blower fan, mounted on 
cylinder shaft. Air intake, wide 
pipes and long, easy curves keep 
Seed passage open. 


Speed jack. Multiple V-belt 
drive with nine rubber belts. 
Permits large pulley, eliminat- 
ing slippage. 


sult in low-cost grinding of home 
grown feeds and roughage. The farm- 
er can make bigger returns both on 
his crops and feeding operations — 
especially this year. We will be glad 
to tell you more about it if you are 
interested. 


5. & See Co. 


Racine, Wis. 


BAG on ty. ee ee eee 2 ft aT Sie ts a ms & Bee) ioe | Spare sara ah ie.) SSeS 
a es Me 3 ae ees ee ae elt See SURES aa ‘Ce | pS ations ies NNO aR bases ees Ls 
eveeeteeee 2 GR Pi Me eee Cho ccm MC Pam ce iy Goal gre & Spee, ORES. 
eae We: SRN ese oe er Ao ete Se Sis = Bee eer | bo Gat eet oe ala oo Oss EAST Bee = 
Sear Rae tiie aa LES ee Pest. cou eainl: bias deat» omnes a 7 eh, 2 ee bis 5 a a i om hago 2 - 
gee ts sie Cees, pe ee eee ee eee ie hug Be. ae ae oe Ss a ee 
tei ae fae Ps at Bee 
eke ee eee ‘\epeiageo 
<a "hala eee 
vi eee ee oe ee (St See 
ER Boe hag La 
es ae eee 
acer es 
Pal ; Beet ae 
a: xe Se i 
- dene bee: ie 
 Faeeiaer laa ae Ree ieee 
eee akek oe. oo 
es: ia ed eT + Ri ae 
¢: Beets Gene ‘ Sr 
eee a) Shae } a ies 
LS Saat) eet 3 E 2 ee 
eo a 
ee | | re — 
ate Oo ean 
Be Se ey Sa eran 
eae : ae aie” 
eae: i. ates Wie oo 
a oS a Ga We = cal Bes city 
Ber eile i, ; ° a ate nF : Br a aa 
pe i was ee Ee ae 
he e i ae on am 
3, LO eon : 4 oa pS ora: a: Be oA eae 
Rude b aie, ee i Me Ee, tee 
nara on co es a - Co ies a <5 
C2 eens: vom: : . Ca go ag aaa 
pa eee ee x aaa ; ek uae, 
Pe eae ee ene 5 ae ee pew SA Sic aga 
3 Ae es ei ee nee a cee ie Games tS 
fe Lae boars Te a6 5 fei Ag = bee 
oe 4 wn ae "Gee STAG ov Re ee we, i) ‘a c ee 
peek. F ooo OE si Dg R ceerrcremesere ee STS pe ~, ‘fc Pa is : Pare &: 
ee Sunae! Ray Peril Ff ee v3 zoe as ee tn sae 
Fe ee ; a =  —_—_ ae ote og § >: eS, ee oe yar Hg Og : Smee 2 he 
A | 2. : SSS ee oes or ee i Sy hs a Ses oo rae 
Bae Sty > ; — ee irs ee ahs a a zope oe el ; ; Sashes afte Sie! Be ae 
Be oi Sone - Se Roath wea F i oe ; Seog o 2) aes deel les eae see be 
arene 3 Stee) ne a, SPs rte fale eee a + ee eae < e 
oar Mateo 5 NI Ve ee) ee ee sc oe Ve ' Se ae ee, ee 
pore a ee : , —___ ia ae a no : oes me 2 
Nereis 4 .|—l ee ae ae ike . Se 
es en > _— iG ae 1. ee a ; ee 
Je oS ee : ;——__ en ee et tts, or Bauer 
= ee } ; poe, WF a —— Ne ae Ree 4 ; oe 
S15 cee ae .. «© een OUCNlUC<‘“(GMNCti‘<‘i‘i‘i‘a‘(‘<é‘(<L:=C*dCtS” Sic. ae Rice 
To, ean | al OT ee eee Die ot he 
pou ateY year ‘ Pipes oo ee un Gon Bee eee 8a” iy a ee 
ela aes ! | : ¥ 1 = >  — i | ee os ee ee 
aE : = : a 38 é. % ee ue 2 4 3 ode ie ee aa 
eet i Sf _—— Sa  \ eee ee 2a 
J, : Se eS ee a Sa sh os ie ‘. Sein a owe Nae se 
paves : . —- —a ne a ee re ee eer 
og: ‘ . sates - eee. Boe . ee MR a Fae 2 BF 
rb _ 4 : rf « pam Bae Ba oe es ent Ee Sa ia a a is rs 
ae sia OV ESS oe BD i ee ee ee OE oe 
pes . ees | — PP oA SF aa gee ee ee ees 
Rive i bee — ®, es 3S Ba pat eee Of OER PPT SNC Rs a ae 
ee avec > oe ae ee a we i ee : i 
eran i * = - — - in ee a gee er. ee 
aie eo ix ee —., 4 .  —--_@ ge ee: Rn See OS BR : ES. 
“Se ee {Nl A ies Tes cee, We ee a lee ; ae 
Soe Aca eas — <<. se Se, Or ay iia wee ; ee 
a aye \ Aa — ra eh eT ~s bag 2 
pee = a es.) ee * laroont i, Ope ea ope te ee 
Y Fetal re SS a Xe AN ight ae . te eo Riess ones pee ae 2, re 
(rent ae t—— \ a S  @£9ae-\ DB Vee i ee “4 eet: 
eh ‘ "TA ee oe fA as mor | Bf t= en ee Fe) oe : 2 Saas 
Rivet y . ’ Sea | je es rest fF ci sae en ere} 
Se aie oe UNE BCU e\ a : > re Sana eS ne ’ eer 
eee Sie ol UCR CON OWS Se oe ee tt, es 
ey ee ee i] 4 a q ome re SON Ee Oe eS ge ak Bee! ag 
De Ree 4 oe —_ aes Gill “Ss ey ee RS eas AS Se il rr _—_ 
ae terme A 4\ si. 1 See AES ae a 
Soni Sees ee. Ae = [Ga oo : ee: Je: eae ares: | Saas 
gs Se e apa - 4 ie ate oe \ a | [SA aoe Roce 5 ee E e. & 
eres athe ae fees AS fe : + ne : oe See z so alah: 1 apie \ a Ree ary . ae 
AR aiC eS? Bae oe z ae Bs Sager uae i a ye ipaeteaiants a ae 
Byes Sag Cea ae me . . mere cs ym, < * ¥ go st MR SS ae 
sees (eas : a ys ie. = > ‘ er ae Se Pl ae aim ae aoe E 
Por ies SS Fou es 0+ Brie, CR he youd eee Ky Bie: rij Se a a ee , er ae 
eo z Soap eee ¢ ' ue i. . y & Oa a ie BS aes a* - Ro - <a 4 © ae a ne aps 
ee au ape ces oy MEE Nee No 6 OEE : Rey 2 
Seta 4 -_— '* Gee ON eRe ee oe re aig ; ee 3 
eg ane Cle Ga Seer” = Le : aoe 
a ae eee A, =< Poco a ; ete, 
Su aee Se «) et as a ne eo sage Pe ees ‘= aS 
Reese cin Lae FAR es Ve ee eee : — iY . on 
bees gee Lo iia eye @ 8 8 8} } =|. — sti ee, ; — 
Vereen es, ee >) ee : fe soap ee é ee 
ce. ae > MS Oe > ae Pe ie A i aye { acy ad Sy ae 
eam, | Se q Ce ee | Nee —- 7 : _ 
= ee tien Me + ON — aN SSS | yy im e's cok pF ee a as 
ee to aa 3  * 2 Se Bei = 2) Spe Sei Stes ~~ i a . a 
peo. eee ee on ee est ahd oo ee a =e 
3 oe - AB aes = = : Gee cea, a, ee % ae S Ge fa tens eee =e 
ig icy 4 a og Snr See gees ‘ ". ee” ages gee aan : 
en = — . - a, Ss (! arenas Bee a . 
fal See et 4 a... ie ah ES areas yi Be 5 
Be See a a | ee Soe SO | ie 
i Sed, oe - aa os a ate Ge Dee Bo 
ee a 2 Simbel ie Cin” , AUS a ps core OR oe Se one, > a 
Re ae Sha 3 a ee oN ae aes a7) pe Sas ae Oy et ie ae 
Se gia tess oo. i a Co : ; ‘a _ 7 a 
see res est 1942 ae: ae - © ek oe: foil C= Ree i ‘ ioe | 
1, Sa ce eee hte are Bee ae acne & - —. Br. 4 ee 
NC a git: oie i 2) I Rte aa me. RNS 4 rN : ae oes 
= poate et 1 sattbicds. cniks 50 ORO oS Ata ae * J eS : ‘ ‘ a ys: ay 
sae case) es agent < Bais ee ay \e ; : Bee Feet. o2 
~) | diet => Bie AD Re ae Se LA a a es 
peng Laie ss " . E Oia aie  * ¥ aha peice 
aes -4 : fi Ey te on < a ae 
el a : <" ee Va ‘ae 
pont _” Baa oh ae : TaN 
if Bae Em , iy 
ee a. mak Bee 
Por ae AUS ae Ste fs : ; aah 
ee a ee (ar. ia 
tates a Se oe ee F Bk... 
SRM Fee, 660) NS a eS a 
ot na & bP Bei 2 
ee 3 @ Wie : Beers; 
OS 5 ae 2S ie — P <a . 
Sohne nt F “ og aN ‘ies ae , 
eS es a6 eae 4 Bae 
seg) 5) — sai _— 
ae ae a 2 e- i # 
alae re: pee a 
eed Core shige ——— spans ra 
a enna : 
peee ee we * % : a 
pues t meet 
i etre ent: 
ay ge Bi. 4 yo 
"Se eee a 1 ae 
eS arnt a = ie 
Be ae a 
ane Tee Joe 
s zi ahs gi Bei a) 
Retirees xt Sar. 
oe : i 
Sees, maa, ok 
Shea : | 
Be 2, +4 
lees = 
Ve ae 
baat eS ; 
<a ea 
Ree Rees 
) ee Feceuinde 
Se hee 
aCe % <a 
¢ Se =) s hie, = 
a aol — ~ eee 
Wile fe , : ) Mes 
arr ‘ —_- i ee 
cp ait ore 2 ) y___¥ > hs Sa 
PARE Es Cag maith 
Wise rets — aa eee 
Sy Ne : eet 
Ne Poe 
Bn ine 2 Bes ‘oom 
aN ne [SAAS STS 2S LE PEL eR SE ESO 8 TAT ETE ETT I TS a 
a RRR ORR A TSEC CENT ES ar 
Reueont™. Saha eee) 
Sieyrie ae ee 
. ie « MSN 
2 a 
Saeed Pama " Yo aan 
SNe IF: : anaes > 
ee ae, "on a 
tee tae Pie EP 2. a 
ea eel ae posited te RE os Pee ee ae ar ic my a Se, en eae Pz Ree oe oe as ; ae ali p "a SS tease | rage st > 
Se MIR Mee SU “in 9, REM cis ks MN ne > Bt ee 0) See eo oan” ee RE ra eS ee en a ee ee mee 
ek le re (eg ie {eR sy ey “Ses Sees * aie te Bo a am Papo Leh ic oe Bee ial RS ee ame ae 
eg Ne ye Pee bs i i ee ee ey 
a ag of fe i Rr a oe ae i oe. ee a ee. 
RI SARS = ro A a ai a eR ae RR =e ae ate oe eee ee re cy Re os aia Sos : os Piss Taare Og ey, pig. Pies rs ia gees 
RRS Sg A ea ae a Spe, ga ee Ree ae ern a . ae ee ae Se Ge, Hemeckeee > 
ee oor eee Re ee aa: Se Sete reg aa eRe mre Raced y a nee Sone ae = 
eS gee gee ee ai AES any Meet - Mati ecg hem ee SRE: cere we * Ae is Veo aaa At: Lr ae Pee, 
2 Ge 2 2 aie ees Fag h" a ae e sy MS Wide scsi | oe ee ean eee eet B le Tiong A. eae ’ ae fete cote 
Me See Oe en Re ae a =o Aree Et S47, ie aie, eens. ce tea? Sie at genceeree, Temi, 
aD 2 <I Es ae te as = Se aR ae See 3. he a eee ae ee, Ss 
ee a ates ef aS ae ae tg aes, eee Siar MSR. ort o = ee ee ett eke ee aes 
oS air Wh ar er we tie Parte eee ee Beso. Sean ee he) een a ae, oa es ibtety Siaaawe) a ara tein. 
fe) ee eee Ae a AS Pe Cie ee Bk ieee 2 - Be be 2 pte 0 ea sn ce a4 Miia). {cee De its Sie. 


ert 


ecko 


See 


— 


art 


rel 


e 


Brrr EEN 


Bs 


g 
R 


9. 2m 


f ores c, | ie ‘ . & WV *"- eae 

. ¥ eu 

= Sey, hea late: dys) al ater i- s 

Ei). ae (He Sia a) ae sing ee Jy Sal 

ore cer ae ie NNER is ia, SA gt inate ee ez i eete > Teo 

es ee Sh ea a iter tee agli ia re koe ed 44" 

7 ea ae ae Tey Gap eee, ee Me pte nS Te eee aR pe ae “te aN 

oo ee a ae eine. RS EM Sy aa aM gant aa te ee i : ‘ptt a + 

a Pe Bea Se che. a). a Reg! cae, SOM Oe OG ays: Soo ne ; ‘ a 
Pe cae as lea bss ee | Bi eRe hs es ey Rene Ge. ae ; . ne 4 
ba eae g Bae) ae ee aa i | TE ee Bea ges ts j : A 
Hs ces) °c ed 7 ec Peg ane ae Bl : : } 
eet er nlc ee: hae 5 ae Bee ee re oa a: ; : : 
Pee LS ae PA ab, ra sal es Fe oe” a | eee eee Foe ae : 4 
eee eee ae ale ait eas ew ah Pe Seip 52° 10 Sate eer ea a . 
Shea, a OS an Fae ei a: gia a = ee, es, <2), ae ie. a A ae ie ‘ , 
eee sy ie} a Fe ok a ea i :. a Greens ba : 
eS ae fie: ee ae eee ae, St ae ee. Sea Pet rane ey : j s 44 - 
ba Sali (oR 6 cae gees Oe Se i gear («Re I ea RR mi 2 " a i re Se es ‘ 5 vs 
PADS + eg ei ey eee — FS Tok ieee Boe) Se On, Me MS RRS 8° ee ae pnt gs he ihe A? ts y 
es os «ie Bc ae > es age ee Bie eal bis «gens ane <5 ae ee,  Sietenes a eral 5 ies a x pig eg d " 
SoM: Meso cee lama Re a eae fg)! aaa Heed go iam 4g SEs tae By dig He, ene s's o 
Bite fieasett ne meeers ae 2 RR yg eo See te aa Pai seeme are SS CMD os ecm ce Sake oa ; q 
(eae oy i eae & ps ae pa eeaeeer Ape i aes) Vee ee he. ae ; j ie a 
TORR co's aie Br eh ere eae! Te tae ay, “— any ee F ; : 
CASS! oak chi Ue aig i Ree ae eee mage SE ES 2) BRCGE a ee i Ei st a. \ A 
wee Mae sare : ’ c ee! tc eae ON 2 ial eee eee "ae ; 
a: *" “ah a | Ponies i, pine ape: | an | | Pee ( reo. SRY x r ae 4. ff 
> RO Bess ee eae ees oo ee ae mi ee : | if 
ae | | Sars 2 quae oe a RMR Pale Eg <a oy ee ae ‘ ‘ i 
| ea Penn. Sy Ne hae Sede aS ce: | nd : sie ye ; ‘ uJ ~% , 
; jar Blah. Picts de hal DS a ou i! i ee ea eh Matar 4 a ST } 
Beer No ca lie 2 pene Te aa he. ye ae . ve 5 om. ia 
SS RGR Dieter rates IN a 4 : <7 eee ‘ ‘ 4 Bee. il 
1 ie a ae ete ear a ha 5) Se ; oh 4 - he \ 

NLS tea aaa acta uliore 6 eae ae. | ae r Pesan ah ae ice : ; 4 \ 

EE ae Ae an Ps eens ase. eee ck. ee 4 2 é \ i 

, Piet fe 2 rR Ree ee ah ee ce 2 tae rt \ ae 
RU eeS att Us a = gaa : Waals 26.25 ie SA 2 eo, ir ” i LY i 
bs a ag ate N eo f oo ene arc 2 eee OSS Ties Paes = e 7 ‘ A : iy 
ee PN Rm ot oes ee ure RR, as, a ps f 7 \ i 
is Xa are pe. is ATA 8 SR i? =e L ? * H 
; wee ae see ees ie pr ee sia Ls po: ae | ae = ns * 3 : \ , 

‘i ail ee a eae Bt poe i anon eae <a fe : aS ; ! ; N ; 
ar oe Roe ies. eet aie emi Me's ; Ra ‘ , a 
aan . See ae 9 Sa 5 ha einen ae 3 ae ee ae ee ‘ i : os ) 
ae ae I ae ret OS ee Vg oO RS a thot” Sa Se eee aE . ! 

Big Me de a ms oy oa * Pan oy ee ee. 2 ‘oeee Pt’! "yale ate 
Ae eS eed ; ei Sgt. gm Sa ee ea 1" 
ee AT: . cs. aaa ee Pee) ea es Ramee yoo rh ee ; ; i 
ee pe ee SAE ey a ee ieee Sack geal: | io Napece ee he ee eon geet eee ; oy val M i 
HRS = LAR ee ee: A Tete. "nein Meas ie mn) a ee ee a t 
TER Toa re Sa ie Regt Toa a NG ir Mea nas ee gee igh ea oA! Pre Sgies 1 Emar ; 
ai aw) Se ae? ae) Ali sl mt! 5" perenne val 2) z woe), ee ae Aline ecememrgsg A ee 1 Be y ‘ 
: eS ja. 2 IRs ak cael 5 eae: | 2 aaa SER i's a jaca, , : 
RES hs bo ae 4 ae ah PS le 2a ARBRE 2) a: Saale . Bet st nay a ia Ie meer ie Ree aM ‘ 
sh 1 lames eo ‘ ‘ns oe Palme ethicsp ct mee aes | PE eae ket te Ts Ursin ae aoa . : 
ey 2 ene, ee jae on Be he. ele ee sR SAE ei ee eae - : , 
; sate, Sc ee ae 9 ? a! on “ei TE TTE  Reeseaegs Tale 9 ae T f > eeapne $ Reopens ate > : , P r } 
opment ne ae "q oan i ae: ea “aes oi om be a | a Ei aa a a liga eS 

Dis eee Se = a Efe i oss a a= ame SE - (A eae 7 ete © 5 . : i 

eC mS Cees. Tie "eee Cale. 1 oe Rea ol ee ; : 

2s) Ci a: <4 SA? a ei ci Rae Bt: ee Sa fabs ; t 

Se Dey SI ee Pee oni ec aed RE eo oa A Sages ; . va } 

Borg nk oe sof ales GRIN Ne chs es Py: ee Fe 2s eae ate ee ‘ ‘ ; 
ES Glee ee Pre eget cre eri at een ee. Oe Fos, aera ie ‘ Bie lt ei es Mahe os Cy pee ; i 
Vo hleed i) a a eh enatehe ose: TaN ee oe eaten Pie ia ea E ; 4 tr 
- ih i 54 ae Se pi ag oe ee beg iaiit | Se eh i ee i v oe Wis ° a 
pene ity a, Seg be eae iat ere Th Meee ame ok Be ae ae : 
‘aioe By Be. eee oes ee eras : i Rae i i Smee Pye 2h oe eee : 
ae a ie. jel lana ec A 2 aman a a eee a i : i 
1 et ear "ing Bea ‘ai SL eas bet Ee es 0G aa Ae) eae ~ ad epee St ey ete: ae ‘ 
Mie | ee pu Meo ele ai 6 am, a ee aia ay a ; Bi : ; f 
Bees: | eg ag J SERS ie ee Dag See a 5 a. ! 
a sad ee ae RR i ak rind ae a a Se Petey , ae : ) " | 
: 23s rs ; pe Vk ae eae et ee a iia : : ae 
| ee ee ne i Se a ae i am see ; — ae 
ee ae ise a . eee ee RE ae re ‘i eae r i opts q : : a 

Sal ut ae _. ae Py ky Ae os ic) “yen Peis oN ae. . > Se aS \ Pe: mM : i 

eigen SNES a a 3 eee CaaS ge tar eS: fos: a eee ee 5 ole z . Pa : 

: Ae let ee! Fr 3 ee fait) wee Peewee Wem ocak i 

Lae oo eS | ER aes, ane: Cara Bes. | aa eee SS eee \ j 
ar. ie i este iis a, tore ake Pos) nia: oe re ; ee tyke hie { } 
cere”: a ie Met aoe Rete eM viol ert id Sia OLE) | pk at call ear te ai shen at iy 
hon ol) ae r Sait uae ae ees oie eee pouty: yet? . t 
Aree a 6 Nia I 6 ee Bee Mee Ss ae a eto New ‘ Lt i 
ie aS rae ON gees ke ee Cae a acl ee a a ; 
a el ‘ BAR eee eee ee aS ‘ees, am = ee iad ‘ atk: a J i 

se Ll aa coe A Oaeaeree® =. a (Sal Die es ie SB kes ” ‘ ‘a 

oe ee se Pe ere aa ae he ar We : ne ; : a 

Ae ee wy |} ae eee ali eC aera a ae -- se at aby e ; ¢ f ie 

Lamu TS. ae ‘i 1), RBIs! BY ie ee t pa ee ci ere : : ; iq 

etd J Sea a ao ' aca ele mee. a Teer Ps oe, ee ape ‘ Cs 1 a 
a | ae ae) : Be oe 2 oe ae a eet Be era ey va re ase 2 as re C 7 
aaa a. : Resa, ae Bs Uae ae Ba ka aed Cc eg OD Oe aa dr eet ee b | ' i it 
ect ‘ee : eae? | meh os ae ae ech ks ee aoe Le eran is 
ere. 52 i ager . i oe RE Ze Ss: sae ae Pe eee con) ee Se Hee, * d A 
ce, Bec Ba) ahs Sree Be laa fe St eae oe Leconte alba Ae eee ror ie ae, - 4 | te 
eet: es 3 ase 5 cai ae eee = exert REN i : : { i 
sl en ae os ee meters = SS 2 ite igs ee ae elect 7 ‘f a A 
a pearl Bo ci i 9 a 2 ae Payee ee Lg Perea : A 
mudaic i ty | ee eo, ee Bh. 2S aes bie ee Bol Sy ane ae \E mii F 
Biers + pie = 7 Se eR Ue al aimee, Boose } \ j : s a i 
are ts 2 i. a tay) °, fei: Pet, ae eay' eee emer en eM, mee ; : lem j i" 
¥ ape, igh erst as ee eS a heaee hates: e ol a : yee’ i el ? ¢ ; 
ree tic rch‘ Me, | aa tay eh. aan ee ys ee q : , 
Re tas Pe oe a es er ie ere tha Acai eeee i : if 
“i al Old tes gs a DARN A ook care Ph ee me ea Re ea lsat uses : j : R 
eee ya ae am : a, a die Berek. as oe : bi ae ite aires oN 
ee a oan ORIN ean yestenn ei em.” aR ee eee ee. Ca ont } 
"ire 4 ae ae eee oe ta! eS gee as ia 2 rs 
ns en . aie ‘hi ae eo 22h. ae coe Ayer. ot ! ate ; as f 
4 ae ae aire. § ewe Cs Galea fe Tet) *o Sen : eae ce RL her Ce, | Pay Eri ay s i 3 
Bee RE ic a i eb os | eae eh Sy diss, le ener ip = ly + 
Aes eee i ee. * igs eel as Ok ke ae sey: i ‘ vray 4 " 
. OSREE hs oa a eerie | oa ie Pee AT OE a Cra vei Reet oie ) ‘ 
Se awe 7 7 ai ie) Se ew, Set oe ees Pie ane ae te ¥ R - f y 
ts ee wee a ey ese + nag Bie, i a ere: Bae Mara ve! 9 om ne 7 rote ; i” 
fee. a : ete ei mers i.e pp J ee iS eee ; mas Sal ; 
a). See ee ES RR 3G Seiset ae bale ieee Fac aera ene \ : 
ee oe > : Atl eS Be ts ie erevees Ces 8) a es ; i 
’ ae Bass =m i 70 i ee ot ten: ame ge! "VES ae oka amy Saeed Se aes tee : ‘ 5 
RMR 2 ok ee = ah eee ee eae Siete oy a a a ich eat 2 ara na a : if 
fugit 3 aa ee esata i issih: \ gd 0 erie eae er tae bi She Sim Sel Soe pe 7) po RSS : t 
ROSIE at ars a ee ee hee eee Bae ae je See Sas iy tae eid eee | , a 
Pe aoe ir ee ee ieee aay ete eae oo ae : H 
Bie ee marae ie eee: pry eingay bo  or loom ae 4 : 
Bb: a “ote ee ia aa a Bee Dine, 4 ol nse ote Oe tae ca se! Pala ean Bato ay : it 
et = jel id Rs Bree ys 28 A ea ce Dna gd see ah" os F ‘ Re 3 
By | 7] “ae aes «OR Tat Seca eh aes boa. ea | ae shel’ 5 ae y 
aa re aie: Saar Re ok a ae Be eA Pe eS id ; ee 7 
5 ‘ie. aan ee rer ice sor ee 2 SO ae Baie aise ye i Shei tsa : n. 
c a Ee Ra Rea ais Re Ne Fis Ba sey = i es ; : 
ai ce: wae ee Mt eM ig Pet eh elas, the! toa Toes. aise | ; qh ‘ © 
: ete ARE ai. ee arn ta eee ee eee ns eg eia aye) WS. etiam es ae ey r. 
Be a |e | oe SR Se 2 El aa Pie SR A Ui he ae nas ae ‘ i 
. Sie Pe: eee may: . peas ay ee eae: Soeur Songer aie es oh eae ; " 
. te pee io . : i eas. ane Raed bara ee ae atte Peete q 
ee SE — ts Se Genie. dese nS ie ela Bee! oo: Bl Nasi 

Boe oe on ae | ae SRR ace = a Bee LS Ah re ace ; 

_ Ne one eam ey ake ec ae Be ee ear ee Foi Mes eee Rae f h 
ee i eee Seen ee : | Mn eee ER id 
meee ee ee Se a ee: Joe pa Oe eae oa Oi Se” : ‘ 

~<a “y oo. |, . : a Be CS ee scams) Baa a ‘ ae 

kt Sap me, : : a ee an il Peery wee rae ae aT 2 a0) Eyer , 

nen)! ere iene ge ei, ieee ee Se ko eet eeu! 7 oie a ss 

Ba we | aa Se: | es Fy ae i se j Bs ee ca A a oe ty 
ieee camer : IIS SMM aR MeN a eae ine ts as pa 5 q 
(cas GR wee ueet Game a ae ae eee SS aang Tames [eo cea f s aaa : nie = 
Beth he igs eee hae ‘ileum aero 3) t'1" bya et poe i ay ee i 
eae? Samm Tic Seated ~ nie cy Be oe ia a Se xis ae ‘ . } 

Woe. a cee , eee eee) hdr ae Me: ba Dh aaa <2 a 4 y 

hee ital ae Je a yore = ay. — + NER RaR Mette Noe er. a ie oe a y 4 
eee See earee hi | oN es Sar ae Do eae a Dae fe <a le ee meer 5 ae i 
Bice ts ag i ae om ie alien Veta sic am ae 3 aaa. “a eat iq 
- (Oa >! i ee 5 ae Ee ieee. SANE iy tunes xg 4 Boe Wong on este : 
ae. ae x ie ie «4. ag ahi a nl Ua eA peasant gh Se aco OO ae Be Le aN , ; f 
ae, ee. ee ae Oe EEO ee aie Pees One, see, ips are hig 7 = 4 fs 
ee Sas. wee ee ee TSAR AOE tae cee is. | + ea : Reals Bag : i 
ee ee Behera | F er 7 ni agi) Pee ns A en ss; patie |. Sie re ara yr 1 
a ee Bs id cpg | cdo Prenees | ae a : Bare '| Re ik: Sate if 
Se re ee) ae : “ae Re aks Sx. Beni oe cue oe Site ee esse: 5 ; ¢ Rel i ile “ 
eS aioe: sa fe RR ee oe SORE De Ma cathe 11 Si gaeeamn Be 4 : : abies! coe . Hot, 
Bs. eige? x eae i!) Se Pam oo Sa are aa E pa Tee ae fs tes Le i f 

Sais Sa me Spe See Lae ea Prec eat ae } 

ee ae ‘ie 4 _ TUR taaete >. "> 7 ae ian a eae Mele is eta Sal > 3 ; fo 

eS RO er ; la Dg ee Os ee Bs eee ae er een a cg vie Le 

Smee Pree Pe ae a ere erek |G RC ey A) Pr ake i ar 3 es } 

eile 5. By em (35 eae i AIRE eS nc era ee a eee ES ES | ole oo . ai, can ae x if 
Reece Dh it Pe ee Ba” Lo se ee ere eer Pers i tote Ce baat z : i 

tS Se ee ae ; Re cain ne? ena Seen ey Re, oie ReeaeS Os Uric M Danes is 2h Be er : 3 } 
> Ue Bed ae ee = j, : SiGaee era ns: Peete genre BY cs Tt ne | Soils Pea 7 2 aa oleae, ; 4 

|e Oana = baal c, Bi, : Se oe "pee Cie bd Gao eee ere a + eS ; ‘ 

DARIO i = ae ‘a Lo ES ae ios Ps peas Re a - Cin er Tee § ; ‘ 
ns pfs, s, a st eee ea oe Be its se Maas eae f fi 2 volt i 4 i 

ao roe Se Ee anaes [i ae cer, acteuge se eneenas: ae od Oa Ete : via i - 
ee aclee a ‘onan e | RN 2 0 ha ach Ve es: Pea) er ome a ie hie : yo ee } rs i i 

eae ae <h LEyated 0," © Miia ws 23d oitranta =! eam Ber aay ct e : A Syege 5 \ 
q Fe ee aa ee 2. ees ee eats : ee : . é . in 
a os ae ey Je es hs TR aan aes See ee ee he i 
i ee ere: rl eee ee Se” SERRE eae iat Poe a” ~ ihe : ; i 
reais fa. of SS! eee Pomme) Snes hot Phe ae Ba q 

Wr aie oie: 8 Aa . Le SL: ee sae pa ona ie Mlle cereal at ; ; i + 
CCE ates Betas aes Ni 2 0 a es See vi Pane Prat aT s 

gemma 1G: ele 2d a a be eee Nera) te i, Pee Ro lg ee a be ane 7a a : i 

Saher Pye he (CEP Gh a mama OCU ay eb eee] Eee +a wee a pas : lee 

eles ge a ey is Ree oS ony hg oe eigen ks ae Poet oe eae : , i ; ens 
ene is) onl (Sake | eta Ses Se coascemaartera Rn Tae ; mA Ty : {1 7 
eo | ae ok: 1 ea a >. aries vas eed ’ , sf { 

ohn sh ees oe ee ee i é: ee ee oe me ee LS F 3 
| ey ae Se eg Bers ei gee cies Be oe soa i } L 

ean pag ie ee wl 1 as o ae it” err - ’ ore 3 , 
_ Meare a ‘SM ee 4 " Powe ¥ rnin le, igs rai : 4 f 
ae: ae : tie ah. ag a pe e. "" fe : f ' { 
a PE a! oe We 2 7 es By ed Bae te cr a We aa ; ° , ; { 
=a iN re ia ae At. ais 32 eer a aes 
a 7) ay * f ay * a eee ORES a eae Peas gaan, ss ely ped 4 J 
“a = eee i 1 ea ein | eStore ReaeRe pet eee a ee Te, meted ks ; ,. 
#4 ie hire ite IRIE ie ea ae ace ieee Cena: xk Ne ce be ace ass ; { 
ae b= aes ea eae RA etal et tp eh Te es 7, wae Bee et a ee, ‘, = } \ i 
ees eat “Seg er es Se ae ty ae Vic aeght on eae QS See ; i 
ee ed! ee ee er ae. eo ARR EE la er ea DW ieee ee t : 
ee Aula pe pr as ay ie ei te ee fo Meme ee Be cay" hat el a reg rt 7 
eT esc, avin ee a eee |, ach oi Seay Bh OE Rag iene ah? a, Sy 24 ( 
Bear Co OS. ae coe, ae aie * MR eh pes ch es : 
Foe PaaS aaa Be alee OE ies ee oi Aes Mi ae Bohs pram: ad Wie.” nay “ 2 a \ 
(Sr eee i Betestrsy tic” re ne es Pie tie Wee eee wc a an ‘ 

ee ee Pee rs Meee)” aa at ye ik Re: Rg ee The ste ie cot ‘s, > } " yy + 

OU aay are Ste ae "ae cca Page 2) Sil ee Deer a eo em lh! seep int ee ee : 

Bie) Sle Be tet nc: Ae Shee ~\ Be eh eee Ste) tie ih ; . 

i eels ae ee hes S\ eat Tey a “A RRS NAS! «Ph Bae Wes li bab Ets ee ey ro > t 
eS OGG kn co. uae | ae Agee oils Oa, Pets hee OF ga ai ; j 4 ig 4 ; 4 
Meiers ae A) koe ee ie ey Sy a aR 4 ir aga a oe eres Ba ji : : 

Z ince Sh aaa 3 ena Pe a a °c: “ti Ba, eee 2 Brn i Re aa : a ; 4 j 
Nica eb a resp eet | Bo Taek! a ee iar CE ee ane ea ue: ta $ 
Fadi Ce 25 Be 5 ii”. "80 ayer . ber ee" ae Ody: DSN) ae hee aa oes 1 Emel: Dee +) hy rien. 3 : 5. 
SS ee ae > i ee a Tee Vi ua BS Pee h. 

Bee owe es Re SEN ie Mi ee ea or case le. | enaias i eon) : Wi gb ae 4 7 
Bes ee. ee a, ee ee Seaveley es tiuerge pais st. 2. is eS | eye Na, 5 ‘ Sits : 

ae ms Betas on ee Bs ae 2) ee 2 Se Fee ss er :, : : 

VE MB x Bee! RE Ras ey Be fe i a ane TO Me Raa eR 7 Ny. ON nae pet ( ‘ ¢ 
eet ee i ake pS ERA se olla ae Side ete Peis . RE | ; ; : z 
ater “1 2 ae . >» a ie rs mei on gee TR ar ag ae eat (kas per ie cay a ra SEE ba eh 
oS a 2 Sp eee ‘pS ere he a et aa fc em, cl ere Pia Pos 4 7 ee i Pa 
Petot’|- , 2. o eece a ss 5 RR el emeetes rca che: Oe Rut, aa ih, a oe fap te E* ; ‘ 

Seige = sch ag eee ty > i" if Shae LO Pg > ee Ee eee aaa hs Me yi : 2 aoe i Bs) foe res ‘ : 4 ; 

Beth eS) eee “fag * 4 Pe te SP bees Rad Ene a =idtathes Ne pee eC ere vi 'N, Pathe ie ga, ‘y i % p aes : i 4 
eee ae 8 het bee oa ee trated eee dere aes ie ae ae ee ; te iy ‘ ‘ * : 

cS aa ate gees eee ee ells, Desire x ies “a i 3 oo as AE, : ; Fie 4 : ; } 
Mette!) ce Poe ig - ee Re. 4 1s eek se ae Bae he cee) San Vi eau a : 5 " : 

Boge aped ee ee fc va a is ees Aa Bee fo: Sag al he: SO ee : , : = 
ate cat a J Se ieee tor Fa ait Ba oe Rik: ho ee Ta 2 ne fe ie eae hee Y 2 ae. 2 ? : 

Pate ria eit mia tts ae Ae ie Le get eat Do, t. eee |: : ry SARE at a 7 a : , ‘ 
er Lom st “ii Ay Bel ee. ay url Aaeretres't «cick bs. . i rong . WN fe ov \‘P = . ¥ tg 
See ae eS 2 Heh . ae Rca ar eM a i Se | MM He ees - pul eS y er 7 
Pee ne ake ooo Pa eae |, se Sasa ees. > aaa ze oes 

Ri las srt foc, bee eee 3. TE Goulgy v Sen Leta Aa ety ether oe Reo: Wea: é y ; |. 

Reb oh oy ee ee aia ie Re eres ey ema Aas leg igi, ee i cat Caen ae Wey ous F t 4 , . 

Se meee Sap pe, ee 2 DUR metals <8 oy Re, od Sepereete aaa Var eM be q q 

Ah ie a 20 ASRS Sai Paes ra. etd Sect Piper Tag tay “3H NE a ae Pieces gE Fea) (aa a Je Ene = (Te ; 

oy Siem ee Li “<n Ae A age oe Aig ee Bae fey re ada te i Sree ae - Be Tate * : 

ee ee Fata acetate jee | Me eae eae ey: 4 SE EPS Oe Cage ol ies eee \ i i 

ia Ba, te oem ks | A) ako Wigs re ee “E 1. Fe ASE foal? ah PS a a Ba ees i “ae ) gies 2 ba 

Ls ae SoReal ea ae a hor os Bal ew Pei Nee ee: tg et) ca : cy eee Vs . iY 

Aid ee ogee ) Sta ey fy y ener « I ean Siam “8 to. ee ee Ram ‘ case ea . Up Ease van i 

as 7 “i aan ae pay et Rel = ioe ieee "aie eae ee Sa ; he ae hes eS : 
eet scams. =) | batters se: aa Bo Be Be ee ae te ald ahs ; Hy tee : ‘ i a 
5 aa scar ie BE air fool ee Co Sa <a ‘ee ee a) ade ee ee, ile i : ; 

it aes oS a Bere Manet a ay ane Tn 2 Soa Fer aM ; ie. { 

Pe aeons e4 nase a ee ere ag - ESSER. a es oe .. Pe ae i daeere Be : 4 
4 tates * Secs oh dramas ‘ge are. Aa Neer aia Cru ete) 1c apa z allie I 

t « Be ety eeae oo aed ee ads ca dene? Sor me aa Sa ahs ch a a Le a Cae 4 

oe A De ee |, an isha he bat A ioalvoaeea fae pie fi ie 5 elie Tipe as! AL aaa a gee {Sage hn , 

mye a Bee pee eae Ea Se < rota ‘ § 
GRE eaticee © Se! Re a oa a eae te A es ton ee ae Z 4 


ORURUMURUBOBOI 


SES 


SCANS 


CE BOROT OI 


UOMO 


We) 


AGA. 


WWAUGANS 


> 
e 
> 
Ry 
Ki 
e 
E 
; 
R 
; 
Fy 
Al 


WW, 


ACL, 


A) 


5 


Pee 


BOE 


BOBO 


ACLIWG). 


SPAS 


JAS 


ACL NGNNGL 


\e 


AWG, 


ACA) 


NON 


SONOS. 


Ress 


PRA) mit, pe eR ikl ee i, Lee 
a. Pate a Pas Vek eee ee Sh aS ee 
Be EAR SG Jie ee ae eee Mla mers ne Mae ae: ao a " OS Rate Be ie ie rile al <> ae 
Re i a eee eee ae od ae ne ut ay ca i Bien. Be eee 
OME ees cde ie De ae ae ae Sa, abs = Sh ss, ae rae ‘TEs “a 
TRE ae tReet Tar eeeng Ny oie eat get ae SR a: et yee b Ee) cs jut ioe ss pis hata ce aes q am 6» ~~ OAT 
Be ae ne ee URS ar a ie RM mo, ee or Pen ie uen cam par |. tla eS oe Mamet Roni aol 
MS We i ae ees rae ado ae a” Sea PUN cs emaiagg: st + Rie. haar rr een: eh Som ae = ete aa, Tei ie. ceage ta 
Re A Ge oi a ee ie «Se of pee eeletahs | a coe Rem aaa 8, | ete ae ee pet ee eer Wycueigey A. ta 
ees 9g, 2. - "le eae ae ae ae a eee Rs, re a rN We ss eee Fae! =<: oa ee cits, SheMet. ee 
ies. SRS: in Ene a ek Sag aeeere te ee Saag ic ee ae eee lie es Pe es ee ns a oo eae ite ly 
vteeee: ee a ce a eel et aq erable city! ere bien 2c oan Cg a hawaii 2 he eRe Sag) AD 
ig, A ee a omar.” Aa ean eM, As oes, Pes wei SY ene Bats ee ee ee eS 
ee Se ern i ae cage. ee Dee =) ea Soe Ut ol Bet s/h ae Ce, een hee ee Kae rk aie Py a oe a es a 5 
$F Foe era TIGA ies 5 nee en SO Puan oe yc Lr a 7 NY Sy Demerath. ae. ae ea a nal ie ae 
Bat ean “i ae ulate TT ane Peal) a a » cease ee ete eS is ie nee 4 i SOG: OR eee) ae ee BS Se Bs aa ewe a 
Se ee ye Be tow - Sosy eae ee ga, Be ie ge ce SME 5 ager hth ol 
CI Fie - Boutin” Sai oA : > oan ay (ee eee eee sy a ae » oT pie = Saori: ihe ie MS mer ane 
nh Ee ets op aig aaa ee" a Sf ie 4 = aio DS OS aes Ga R4E ies. Pe 5.5, Paine! eta © Te re ee Ree 
of: ee en Dee eS aes ee lve angie pi ei tems). Nie Seagate eee 
TEE RN ee te een RT Ry eA Se ccs Sa esas Be es Dy pass: ee es eae ah a i arm ek a Miss. / 
Me ea cc Ae gates boaccap 3 LS Ihe, Sige ee, «i re eA eee ‘SN digs teve het games O° Gp. eet 
Ee oN ieee iCal eee a eeareear Ss ee a. ee yee oe ; i Big ee eel 5 URS ec oll 
EZ eae “pcg MMe Mere alee a [ES See = lime ee oat Sel Ee me Sore 4 ~ tes tere ee le ae eee 5 Ee et rhea ee 
ties Breet neo oe San a ao Tae cae leer ee aa fest REMC ee ae memes: MRC = sii 
Waa bi hea < ot ate digcaege das ameter i ny oe: vet ae iid ites Bho ket i aria A 5 te Mb ie Jae iy ae is a eae Na tal 
; eee cit: =< iis Be SR IIR SR the 5 amma eee tt ee oe aoe ; . Sb ei Be ee oo Fe ae fs eee Oh 
Pe ae Sek, area emt Nam Pe ieee | ea is ea Pe. ee BM eae Uti «ae ae re Re ch an 
ede Gt 28 Ate cae: 8G a ae! Pt: ae Tee te ntote iniat Bai, ee eS aftr i ee = ee Wea c= aig.) 7, OS a 
RF cag fice fe. Oh pe el esl aman ler ere toy | Se te ae ‘yee wd greets + 4 fee 3 ee poet pray al q i Seaton ss 5 hres aoe oe a ee o> 
wg Reaper Rate ses come ces hy Te aero , [ee Be eset eR: aeaieln A bea Shae wae ete. Ba | OR eA ase Bets 
a ere aie Aa oe ee yh ae Fe ee ae ata » Coe Neon Detainee 2° came nee Blas ie cer ahead BRS den ak i SSC ne 1 Sp ee. 
et, va ee - ea te 4 Ceo ie ee ae SSRIS Rea oe oe Tay Sees yee ree ee ee ces es se ee Ate. eg. | 
Rem) eS ae) ne Ree Sse od be bf ees»: SPT Rae ee. abe Ae ee ce Pas tS i enamine eee ig a2 Deana a 
RE ep iy ey i haem. 5 ia > S| Bear tet: CN a | ee Cae Eye oem eae ~ eae eo a yk ey Seem pala Wy 
Se NA Se inc a a ae eee 0, oh.) ee Bi oc Ne a Be) tg ee ole mh Hae | ogee ere Res Do 0) Ama ego, aA 
Pn canes te ae Tigh) waa eel ae 2 Bee 8 v2 ee as Pipes! See Ay % A hile Ar ts Toa Bes oe ete oe eee i ae 1 oe eee enol 7, Veale ue Pa ah 
ay Rie Sey ei. = po oe > aN Pee J inelp SOR Sa Be ae : ee “eee EDD NB ios Di 
ene: ee OO) Sy) ys ee prt a ea tee ad Comme” mee eyes ee r. ‘ 3 ee ees oo ee amen ho 8 ees iam 
ARE TANS) =| Aas Se aaa Fig 5 emer 2) ee era Ate ee ee uk ie ae ee yet) R 
: 1 tinea oi gee hey. Bi Aste "EGR AS jcotcin aac ee ec toa cee LT erie ee ar reer Bg. Sean ae ee ee en © 
x eas Pea Bub oe aM et) 6 ON We See S|. ea Bee. Meant ets es eee we at Be) oem | >. ieee siete: nr se oa 
a ic: Sa erie, 3. 27 ae : = a es AROIRSAREIR Pies oa Se BON Le ee Ben re ig een Ee ean tee 5 ee Rename eb 
peat | ee se: Se OR me, - cammecae ol aa aoe eee et ks I RE an aber tet eas 
5 er MOB Le ges cS ; esate Ass Sco epee re. es) eee pa ES ieee bar, ea eet MMR aS ee Pi) 2h eee 
; iy) + eye aatnW Sia ans (io emt E i! a) SEAT Qy a 2 he ic ee oh eae, i OMA eee Io Bh) geen eee |) VOM eek ~ 1  mR  Gasck ea 
ifr tia Fae CR ay ete) he a (ye eae aad Bat ts am SRT i en Wk. See cee - eee ee Sakae 5 
4s i ibe Opera aa Tat a ce E So RaSt foams ones pene | Dede es.) foo ee" <Sieeeaney ee sete a aed eh aati: 4a Bn een col US Sis) ee 
: : i [to Noman i : PR eyo Fe OU) OSI eg Sa pee vale fe fies a Be; pe tas, LN ae Raley ae a Pei i nae) ae 
Bit it Wa ait aterm 7 ; a a ray fh em et aye aust) ke eae en. | eee ae aa i". aes 
oe : Mee dre ar. : een 8 ei Ta DS sie” ited a ee gegen, ea Aaa: 
et er es au Due eas Se Gaseneapel ye Ber) ne ie thee 1 a ee = Baca ete Si Wty lees x ogy Thm So 
Shas wea Cra Mee Ri, St (Oman eee OS >: a Ne a Boca: oT agama ae ’ ene eee 
von i ee na SS eee ey, pM ea FS ihe aie PET Le a Se eae 
ow pe : ee eS fia Ma eames Mat! pee es) Beige ue ae ake ok ook fe AM Na TR Re Ss a “eieacr as i! nS ela Reply aa) arammmme” ael 
ty j ret), Oe rare yh ey Re eee os So Sielt< Bikes yo) OC kL Aaa Oe 5 A) ea MEM aels nec. Uae 3 Sh SAE a) Rh ee yi ieee. el apeame s+ ~ SSE lal 
. +h Glacier aan of R35 6 Lies abr, ae Rie iG ame, ce iS ae EO ee HE at” Te ica cy eka “ea ssn a 
ie be Sey ) Seance Sager hy lr ols A ap PS a, Nig: ‘tN er aii Ripa”. ec ear cale rs, A, er ee een dee ts Reo eS OL vie a oe .. Bees Ss ss Se ie 
ie |e gett eg aa rei ap War Be See ie A Ae es i‘. Eire i ae (PSE Rome or 7 eo mer. | ee Ee ae 
r a a Lie cae a sat a nee te te ea a are ee iy Tee hare. coe ye se 72 Baar Aa oe Feet ag an Ca hoor wr ana A ios Je is vam Bg Ne a> Je, et. es he a 
Prem RMR ey Fi) Se ee lela ots aes Lea ae ee Mie. ; Rei cece sy ee S fa Ne clade ale ee ee Seer, ae aa 
; Bil ic 82 A AO neem Waimea. Nghe CR Oe me ce ove Seam Bos oad se < copa eee FHS fe i ee Se oer ole 
Pe eet aire aR Sees SOR ena hen ee NOM See a Be eet 5 Oe: | ON ee: ll 
is cat aR MM a age aed CREE hig Caeeeh are ay CPR St ori ey SU. TEAS cod Ler kta. Neen en 8 Rae eet? ~ > ote Pe an 
Pare os a ae | Se ae ie ee ea a te a ow occu. ener.) am ot aes! ia aie te eae ae Boi. Apap hCG (aoa praia, baer 
Fae eee Soe Piao han) rae. ee ae Be Onan Gat Bebe aii Na oe ears, |, Lae Sy i Ba a ss tole mn Le os > a 
peg a ae ea SSemlgeatine teary fee rai Coen ee Sie) aed” eae Peay ate ay ee. eee cS ieee Rea b's Temata cooies 
alee Sees St rae nema 927 SS RR Se Pegs) ae a 2-2 a ot 4 ot pera ei SS ag "a tat TCR Aa Pee ea 
: Re Lae deen : cael fens ete > Fain eee t oe Bets: ‘Z i ea ¥ re ah * She) ye Seer ete = ve Pe he SR iat) 5 Ss ah a 
hate an bs Bayh eee Mmm ik Nes. 2 ieee ieee ara a 7S aaa Pe ep Bao re Rhee sae a go Sy RSM RSS. Sia = SSR Ren Pe ai Ph a | 
Ret ihe 2. A! a a Be hoy a St + ae Bs, Oe ya Tae F bse 7 eaten: sia "eae, ae “ages ay ee es ia os seh | 
2 Be 3) LS Oke tell eer: aaa i > SD ee } es ae Ee ae vy ay Ses Se ee ee errant, gh Sic gee g as, ee Ty a 
a es epee Tea ehdine Seen: ; Pe). a ae Bot ei laa gee cat ae en eae Enna i Re ee Pipe ess ta gon gth - 
ea Se ERED ore ic) ere sua r Pe ae A SC eta a a Rees: hoger Tee Bia. ee al Bie Sear ue Sa 
re a Soe ee sini ig’ ME” SRI Sil 
Be a aaa 55 pM aeer Sah St eta PI AAA. - Set ae 3 Rin Cee =. ae 1 es cay ee : fo : Reo: eee ies. Br Br oe ito hal 
Rea 65 a em = cy 0 erga a a areas ee 2 RR, Dea ar ae Bera a ee a 5 Re 5 
De tuh det Ae Tuer es ike cok. Std Rater BPS yo ees cy SEN aa, ay 29 0 ere, “ica as eX NOS la a alta OT abet eta tS 
5 ae ; eet 4 4! Pa i MR cy ener =) ey hase fa eM ‘ Se ee . 7 BRE TE Tae a ies ie as aoa eee 
a vs) a pea ee 6°. So aan a Bee: cok Deaeene ose ee. | iE ter ra es Die Sie RRS Aber 
peu ; HOSS MMe, eae SSE Ry hes eee oo if AR ES il ae a se a OO a 
Pinar. io CU eve naire (soar ita pe a a "a aan eS eR Jb ga Bay ig ae ae Bibi meaieors {Wehr tei wese Mee 5. 
be nee 2 i ae Mes MEG, ee a a a airs: eee: 6 ae Di aan 7 ei, ae it rn eee ale SRS) ee eRe te 0 ae re 1 
BP Bol aah x: a AAT sir Rae Lye gy ean eo Ae iy ee ts is, a ey rae ‘ae Mic We oe ae ny acer a Be ean ee 
ee a ae ala Ree ee a ee pee Pee he alae ea AR ns De Sh oe vas agers ‘ BULIMES inion Ke 2h) Sa pte: 
Pe a: ray %§ UR A hl es de al Aiea se ee ee ec Vere 7 am - Rs ae OMe ah i Pl SEN ee te ee oa 
nd agai WSN SAL Gl ie nea WRG I 9S ue eagen Rama ia fp emMenaial doa acc Foma aes ee oe vee Neg eget 2 UNS i ae eae Cea ral : 
Ti le aR St re ae UR A heal oe hd ia 915, Saget anaes einai gt raat Res er eee - a re act a etd ca ics z pe eh 2 ar ys oe = 1e0 | 
Sma rem sv. ay a Ae ae DiS ea 52 aaa Zpekan am ae eee, See a id. ges en ng b wens hod ites ee oS a f 
1 Leh aem ee ee Pe ee) ang tae. PES thine oe ae Maui Sih pee al cee eet Seana . 7 - er ye aA er ej: eee ee 7 { 
a em hie A NT Neorg bi DSS ae Pe Mia art ny hes aS ae a oe ROS OEE cs (En ae y iat a ge qtemeee sal Lis 3 meer le : 
1 metas ast = SE eh ie eee ee eae. Ra pS i ke see le Sage Sreet SE dh RE ea s pe a! Oe a ‘Samia 823 OS eR 
eee “Teg, ea, Sa a a ee rh is Te) CMa) See eee at ee) ee eee ae aq hae he ee | a, en re | - 
«Sai a, Sie eS wee een) eR ae Better fi Oh, oY Nee oa oo at x vent “a a ened ae Sigal oe: Se en | 
a ae. ae ie Zot ota ie a Aes ‘3 are sae eee ea ea ee fos (Meet ye. = ta ears A Re ea aes ie eae os ig ef | & 
pe Pal eae F Parris a: 1) 3 ee) Sic" eS hy Yh ee as Vn RENE MRS 0") Te cl Cane ae PC GhON eS Mins Sag nm ae - foe ee 
Bee! \ Ce ee camming mCP ta ee ae Benny lo er eile ha pags ne nee a OE Bet Se uae Sh eet 1 
OMAR as |.” Cite RS ne sek Bite uO ae Ei te Daas 7 Peet ep em) Sh cua te Pee ane rer Pea ee ae 
et | ee TS a 8 sesh, Sane et) ee BE ei ie ai ea ee phage =a Bat fee cam i park NAL ino a {20 a a aeteos. aa 
on Re co 0 enamel ea Ec ee) Oke eae tl | Re er ype > pe eels Seeder eG uF ee ee ay. PsieeC tr ems ois i, Sate ae.) ual’ > 
Re rs tp ae 5 2 Sa Agata ae Meee nape fo ct eaten Le, C1 AS Ais ce a BS Mee re, Wit eal aie Bea 
Aimee ee ‘Sh SaaS 2 oct at ee Pia eimai. 7) 02> +s Seat we 3 i Gc aa Me UE anes an a ewe ae eas Pepe am me 
eee Pe & “ a) = ee Pag Cee ee ¥ Cle .) \ a a | 2 Sen oy re ewe. | CR) tert a Se = Pek RL fe) tat te Be - 1+ ea eal ee a Wie eh ae uN 
tere a. 2 + re Ps aie Paltrea mang: 2 eg SS ee Coase t... . > ieee lg = =e eh eer A age a Brees ey & Oe hee a Laas ee ere EY 
Paes Ret Fo i yoi:7 Saas ies, 7S Stas ay ag pal in ae peek Pot eae ela Z | Ae eos f at ies. - ae ee ic 3 ot (eg late aa Beart 
Boi ih: = ENO yo sl nec peerage sk aN eae: >) SC ee Re TTS eae aie Seer a Seah Sana Poe i; ) a 
Tee oe ee PR i Vigo ee cag a aa a Berger Dae Ro an ree Gees anys he eas nes dae Be. td og eae 
ate ne pe, oy" he aes daliesid 4 ei TG a > mes Wa eae TA Me os ths! On) 2 er ee ae i Bear Roy ote eS ee oe Se ah Spe A 
SOR a! Rena kos ey Ws reais hicpeenee ee Ca cas ae Sei... Rtg at oe ee mG Bee ee ie Da RR ee a 
Reker eee, ee : 7 aN § eC Rae Ms 9 So. aL een ee eS be coy a Rs ee Ge = AU se nea hapa cca aan 
en!) Ce Bie: ne iy eee eat ae ws fel ees ca? a a Sa ap eS ie ig = (ie Pelee ye 7 renee Oe aati Te Seal ea eds cae GN eh 
yas Pies Shi Reais ae Res fee Nai ig =, eames Salt ny ae BS a a oe ee Beir: 3 ii: San Bares i eae Bee Ae ai Le nee 
TO Ve iearege MSEC sae ie — = 4. 0 js pce em ae "ater: aoe lie Ra res 7h Be ug i a ae ame tbat on Nes cae ba POP cane lech stl ce tka PT at es et ae: 
2 Meme le ORE tt Sai Leaeget Mad OU BO ea me os 4, Saat ee et aE ee te < amma BM et cc 8D SOD Ee | dt, ey 
<a es Mae ee lS, i eR ec Be i a ee cee 7 amelie. Bengt Mes Sis: Te) ee ee emer’ ek’), Mei 
2 Das Nee nt ad 2, * Ree pon ya hiet pee ey Bohs sae tis deer ipaden) aaa | APH age ee Pea ae Cg ag eral: oe Riek: | eames ey Re asl + PORE aes 
ear 3 ro hae Caer aes ere rie ae de geet | Sree Sa aa a ‘apa et aa er se Tae a Raia tae | eg Roh mneias 
Peet a Te eae a Se Re oe, a S , ga. Paes et ne a ae Mie ae ay a, | ee Peek 
et to eae a tgaegon: Dees 2 Sis hee 8, ee rat reg dca) a, ce ee Saye Be ‘ae a ve 2 2s a zs 3 Eas ah ‘Rew aes ere ey -. ahemeean t 
ae a cee Re ee ee ou a See aa oe oy ie ieee ia sie: ial oe cpt, ee Bo a es ors | 
Pe > SS alae , elt GS ae et hee at aaa ier nt Rae tie et ORS 4 io Ane die aaa ha A 2 wr aN a paras, Cai oa ‘ei 
xe PRS OF Oana ere Re. Se mee oe ie ts hs a ees “I Pg ye a. eS, Oe tae 2%, 
ae Gt: i a aprotas Loa yy Ea aed es ica T) > rece ae. Toe 5%) oe eee ip i" em | “ae See. ee See ame 9 «aan ‘a 
eee, Abie be ae es heey OO ep ee es Pate fp: > We ae “Pig ea PE i Bs Bocrogee ect se, 3 ae “tie «Ra. Siegel ag 
Bret : oS ae - 2 ON geet te 1 3 Aee : es ce i Phos (ra Liat Gage. es ait. 
me a 5 va rT: abr ho 5 eee Pees Se et a) a MD 82 = 5 ONAN Bee) Dea > ae oe: am ae ee 
os aes ee ) eamemeeagee el 3 Pee ER 2 nc Oy gh Bey oleae + AS RS SR aa 
is im ee cern aya ees ' Pr) is RRM, te ee 5 a aes ae ois » Ws Peele Bo Sears cme + ae. ee 
Riis Beek Ged ee sired aa ae. a Saat, ee Satay ct >| emer ae ete pep ca AEA Sees: «| aaa ce ee To eee 
cea et Seer ae OY ete Ag eS Ry Oar a ete i i : Wee A Eigen” aeeames a ee 
as, eee ee Mra a) ae es =|) <2 Tie WS ea 2, : ae si Nag uee acre opt AT re) ed (oS oc eS ihe a 
Wy $e j Nah ats re oa ai eal Camps. < Go geri eae a ey me ts Ge ak ‘a eg 2 2 eae 
re ; f Lod Sais ° RS Sia ics. peeneber. °< aasaniseian Bee a OR Do a age S Sets or naa aa Bis seas). Oe ‘au ; 
hats git sen eae GURNEE "sR les ah = bec ae eae Coc Rik Se Age ee OE Rea a Dg aa 
yt iS ee ae Se ae a Eee ee. | are WY §, RUA B cys enn soe ite ig aneaiag ae | 
hie aa: le ee ee) 1 Maas EOS Hai i ae Oro ae aus Pere i ees ho aoe 
se a hae Sie ea he aaa AAS «Scere 1s ee a RR ee: Semen Se L2G eR ete sl ee 5 Sse a ai re i gcemtiay. 5 
Bree! 1 SA ee eden Se aC a ae PEON). samme. Same, aaa Betas RN ea cee Rae eye yee en 
Shs ee a ae Gl 3 fades Ses Boer ck = Gere Siiat ea Maem ue Si = Be ae Bde peg si Wes Sag ae eis zy Sarees. 
Se 3 Soran eet SY yy ee nae jn ee he = dS Bie j\--5 , ATR MU ne HRS Tt VO a Pern * , ee: aor . ee = ae 
jee fy gira feds mee eo Pies Y se ~S aee ‘2: Sep Teta..|  Omanes, i cas no ihe ea ete i A mais 55 a 
yess eam Re ROME, eae Senate ost. i i oa es z p aie | oe iN eae dele NS SAS ee si 3 0k Some Sores rey Bees he Soe kl ie aha aerate. 
Pines = Bee a clean. orp = lee i Pee 4-8 2 RealAge cast lai se ae = > See ae ORR etree | 
ete” ee eye eos ee . rae bo Sem ep ee ; 4 Pe de et iy oa Page 8 Cea 
aim De {Soe igen Bs ey sib Bohai «ee ee e Sees emai) Weary, Teriy ey a 2 aetna ecole) jy). 9 am . es a Ce | 
A 3 |e pen eee Seep g S eee ie ry = Nee siealy atau ee Bath et ee Be Si oe b! 7 ae i oe a q (aph ye re ' ee aya gO aaa a a an ae ea 2), +} - 
Ae Rn ene eM eign ds) tare ie Same, RNa) Ag Aeris a Tea = CARIN ‘ed “138 q eee * Pa iw ater Se Ae ae 3 ieee ; 
reel rag ee Mat es Pa “VD NUR ia eae ema ce se ea ie) tet. | eames eae bi es : =< ae es eater nt ae ’ me ieee 
ral a a a ee OE Wl eRe gtr Pa eNO ti, Oa ae mee ae ae. Sa « ~ ~ipee cee lA rae ig Ce 
Loa ec A peer apna 1 ae a Sg ane ae PSS AERA eke Lye My Be 3 che rie oe ee in 
meee: CN IE a tee er a Va Bete Me ete at 6% Coal tiie... eae ee FM the er aoa ey Re G," a ike aoe ee, 
| 2 Tone Sacer Sr CRY” De ee ei ccs ec meee Medea), | eR ail? 4. eee ee. Vier: Asa eR eee, ay ee es ee aii, hae 
ae ‘ A eR Pigme wren WOE S72) oe aati PACH ES CN ATE am ees |: as Bs cee ee Piel cake aed ee ee ae ea 
jy ana oe Fe oe” eam te ee) ees Pui need Sy eee pure Bue esse RE LGR. eR on Be ee een.” apm’ : 
ae mye oo cae aa De Sake Ce SSE at Ee a aa eel a SOREN ess) 6), 7 al ; ein) «9 3a aes Bn hee SI es I tT Nee a at het 
rey a i ie eam i. Stee i Sw" QAR ak ee ore ne ot ee” fen Senay Pa: st ee a TS IE Cs eas ates FO ae 
+o ee a ee ee eae is Ro sene. < poe) te eon Ines Aue - : By er eae re Beh os a a ee Sa 
| ergs co | ee 1. ae | ED Ea eae ae aa he oe eee mie ied aig (Ra RAM ENO I a ee dete, 
Re San iy SSS | Rit fier ie a eee ett 2 < Ledecs eee Sa Boke, Joey cca agli iar Ba a iran ic) 8 - Ne Na Beer tecoe .,. \gamemere arbi 
eo oh 2) ae er ee fr get. * Rota 1.1 diesel Naa Reyes. ( ae 5 ea Tee 7 ya "apo ass OA og a Biante y- Eh AT ae hh, eae! at 
cy RRS tie 2s bec ait el Aro LN IMI AS ce) ot ee ie oh eRe yl eT eee Bh emg ac Ye eam a Te ot aaa Vaan 
ONS feat Seen “iat 5,2 ae 5 BA a(S on eet canal eee are bod: eae ARS Se eas Be 5 ete ree. wes eS eter : 
“Siena i)" concent eee, ee Fare," Nea aoe ja : eh ig eS ee AY .amtereie. sc eae sof re | Ca oe : 
sa Ph eae atte ab. be | ote teak am Beye ean eh tee . 3 | IS 1s io." Soa Bors amen! aan ipa: saa 5. | 
Bah au) ; ecco WORE Scie ee Peay REG cop aera ean to Po Se Mal eae fe cei Bek ea ay aera me... apenas ape pe ee eet Se ae : 
Rect) an ee ten gee meet ie ae ’ erty ore ee ae TT RI ES ie aia ae ane anes Bs eS). RRR pme a ,a ; 
Seteaiia ty i eae me oe SI SS Ree Yow Pee eae i mS bee rae 00) | > arene se hy: * 5 Ae eS ‘gene | ame ee Sars Ve | 
Ea. Si ee Ae Gere eioiee os rie ee Bae ue TEgiesla hetedares aan, 0 <item a | 
pe Te 2. a rs Bh ee re RIS a a 
sare i eee Se. SSeS aie Week ee cae he ae AE Gee cen eae eh SES ES nae (haga a ae, eee 4 
Ke ate ae = eae aie GS UN Ne ea me ae cr Aa PLP ay ioeaba Gen ae Bee eS Ra Be. ace le A ser ee ae 
Pay 4 yea Fhe: 2g wie = 7 Tae eee 4 dia |) oe len eed Peet in Mat 2 Nee Same 5 ert ek apelie cia i teG Bio aaa. RR RR 8 ea 
fe oe . See ee 1, alee pag 2b AE A. SORES at AA rl llgmlen Ee es ae I byte) Be ro SR a baa Dy Re Seas a ie ’ 
a emer ® % STS Se ae a Via ae Bey brik. on emer Ser ene ey ee Foe So ie a eae’. < Sa Ee 
oa i a ae ve a a Bp es ee eee De iets a runeee ey s, bbs aa ae Re uaiiony Bis) eo oo em ae eee Dee , | 
Rare eae ont! peas Roe i Pa vee. 2) ee Pee prcewe ac a " SaeNe eeana Pisa a iy Meret eh ra ic Neer ines wey A > ee ee ory i a Bask ia ee Sameer, Glee ns 
(hss Sa 1 0 i =o a oy Ae % - HS ot: Sat ae nel ee "< eres foe Fi, aN Te aid Aaaey > Wise tye ee ee rok, Soa nee eae. ys poe et ts ace baie ae eo) > Saeom en ye ee 
elit \<—— a a Aen eer ‘ete See (> aia eames pe hase Oktal? disse Se eG cae Meh the Bt treet! | Suc, ena "oy [Oy aS SM I 5 
(fae aera Bry: °,= aie Somes i, <a eee Fe oh aR: bry (ali iacs ei RY SR ae i (POS aearmertige REAR” SAREE Sn oT 
iia ‘2 oe De. emer 4 ema Lo aa ee ens ead nas eat pee fen Ty | ie eee ea TS We 2 eer a - 
ai eo cee an 4 a eee Sa An 2 Aaya ea NLA er a a= (Rip ireamenirmrme inital) iat on, "ag Eerie en es Re hehe Se cit hy ce a ee eeg - 
Me ae | es Sevalws "| eM, ae Reto, A eee eee On ee eee ee Ay. es eee coe 
“Se: Pee ok > Bey eS. ET et rn dae et Nae ee hans lin al <a A 
ey ee =, a ae oo ee iam pede Cotes Res. Ses 0 ' Ea Cape Prone earl aaa |. 2) een 
aloeees |S Sane ae ce Nees oe, eee ea ee ch aR ST Pe tds, ERAS de RE OMe Bae aw | RRS leeds rat Nac, fry crete RN Tie 3 SE St.) eas , 
0 ee 1 eco a gg 1)" ecama 2 0 ee Sy SG gies: oh ee ror Pere AN omens Loo ae la 
Pevete a ee | oe | OF oe fe aaa Pe VARS RE x CANON. \ yt eee fe ae 6 Bt bul > ee re eer La a A Aaa iy sire Cs RIS Ne eae te «Sd ee - 
TERE eee ey Seeing ro. coe: ek Rear iae nS mes eae tale aE) |. Pek eee 5 an Seeamee ay ge golite  oy Sa 
i, Geet 3, nea HS gs 2) EIR, et, > oe. el a ae ts Pe | a eyed ee «Saenger Fae ure det er 1 
CEE Si ia po eee AS he ios ante os seme ee > A RR rae . ee Ce ee se aR a io ae ‘ 
Py Peet Magee ok. . Sian Bed 5 A ee a neg po ae a rae: oe oe Bice. ae (ts aaa Rar” RP Se eee ag ati «OY 
suet Rott at eames Mp ae es em ORT ll a Pe emanate Vs tele Oe ape 2 Bigs! 5) Ra foam eae ae aay coh Se he 8c In aN 7 
ral Ge: Bri bag taal Pree: ah. eh ee oe ren Aan care ott Po ieee Laie >. >: areal Bl (ca ie am Se ea eee eel ua isos Ps ne 
tee. Sate tes eS ee ae ge meee Tale AUER ce igee 302 -  e Bent 2 Oe Cae go an 3 BN ae Aaa Rl aes | ied Benes 1 7 = 
Salant perce Saran tne Ganee * ane pa te Ree 2S ae eee | eres | oe "cae ech: Sa ewes I eo Oe 
ae ig Ys Po OO) Oe 2 Seite "a g aoe ees RR ae shag at. Ren = Eine Bese a Eee a is 
ih. ern nS opal ae sees ae > Sgt Se ie) Aa a 1c SURI? Vaaaiamenmnen se. = 7). rae a Bey) Seat page BAe), “Sommaire: ial So a : 
Rae hoa 27) Sadat ae tea ef, a = * mm eres seam = Sap BI ere 7 9 oo ene as a ke er or Bat. | im 7 
"oS Rees. ae cam A ae os NT ac. mee Se: ar). = Bis ae a: SOM ee oe ee q 
De an allem ies |S mmm aa gee Gaae od Ne eae a Bee See Pic eee eae i re ae ai a : 
a Uae heen gem 2) OSC aia els ea MR 5 ae Ramee 2, i 5 a Sa eee. 7g) 
Rast $y es agin 3 ee oe.) eet PN LS a re ete. eta ae, os ee = bal) tae: Ge en ae a ie ° aie. Co eae 
ite >. etiam ae a pe? |) Mier) es A ici elcl ie aS 20 Rah. me (a Wie eee Sy ye ee ee “se 
Mie go eae ae ee re Sere i ea BS Sc Pegs 3 ae 7 Pathe an ee Big ae ie aa : oe: ea } 
v i mS. eh er aa tee t Bee.) ae Cle ay 12 Mirae ee eo ee Bis ie ai ) Sia PD 9a aaa ea Te, ace! Ere 7 
get ae masta Sr ea eer eo) 1 ee DP se eee eee “eee aa toate: ea). ae Ke ih ee NE ame one. oe ae / | 
“SMES 0) TRIM alten ae een a ee Rete ene erie ce aie ale ies co oe eee | aie is eae i Se 2 
ed Set = (ai aR peared <a Oh “Ge Ce ee aes ee er ee Lo a eee eae ae ey hy fy ie ae i ee ee a | 
pray Be 5 Renee amis: eames t's) Petts “ane eer se Awe Zane Peers: pe an A oe Sy: ee c= o* Ses e ae Pa oe 
ete RIDIN a ene eat Sf ctia) eae Eee Ic eer So sah it ea a ee eo ie dah ae. Re. ae q 
he AP STV FEE gees wei le Se tho 4 ae 3 “2 3 Tisai oe Aah hak. as he ei a Teese ioe “Sema” Mi omatiaeyey Un Woo a | | 
r eee eis tS ee iets oo i Si hs eer a pe olin Rr Py ctr’ 2 Seen io lee a i. le Reigate as, ‘pales ie | een emer ae pe! See, a P 7 | 
PLM, oe eae ale i PRN Tee eee, ¢ ike, 2A ne By coke area meg ee 0 2 Sb it pa i Bias) Br: ae CO —_— | f | 
EA a gee mek ie Et ae eg tet) ee eS AUT Sa ey Bera Pet ae a ieee th, a Bs sae cil Phi a Toa 2h ie Baie la er. 7 | 
GLH ges ee ae toollie Shr a Rgeeac) ene senna 4 ton Oo Ge eek Pet a WS" a, ee eye re? ie a MS Ser ieee ac RM oS ‘oysds SSepabet b ' , 
i earache) <> Se oa MMi 9 Rac 2 Mee a ey ih) PS hi sh, ale ety. pace per tem Ayre a pe, ene) (te adn: Ra eto ee _ q | 
gene ts (ve * Uogtammleare 95) Pa anne bi eatags ot aoa peers | ts ® 1 peaital hasel nate ayn Ps i ek ee Bi OO gag a aso ae, a , | 
Sant les aaa) o8. te gaa Sad i oe ee ic... ee Meek a OR eae antics ) ECan “SUBIR | Gis: eat i.) i, am: ee , 
hae > i pe | [See Sh ete nt eee) Oe. ae es ee reg Reads ae a tne ae ‘aa : 
Teer a ge. © i ane aren 40) Re eate ry, \2>, sea aS Pst a. as RA NUME best Keita (ee sui: a eae ey ee : 
mS) Se aE ioe be et ae Na A Mit. Bea tt a Naan rennin gd hy eR orc seit ee 4 Te ee ae 2S hs est -Siag 
ete ee ogg ve Se eae i OTE ieee ea. ‘ee Whe CO ieee eae Sah, Becice cae cr ON See pee ee » eR. PAL tah Large ee. 
SEO Ie RN or See eee Se id areas, 2 a 2 aloe Meee boa Bor” eatin Eis aang fei ee ey f ong ee Re: 
ee oe ass heal amg Tee 1 4 pe ui : ee lene ie fee AES JR Derr ey aaa en Re ae te ya et erent ae Bae aes pimtuee 1 
(eh dake) ee 0 |e Melee lint Sais) PRU Ve 1s Mec inv 5) ea apie aS etek Same ep ae yeah ance Beer a oe Bi ee eee se ae | 
7 i en aaa oe 0 RNC 0 al. Re ees ce dice eR: Pee ie Pee es) «aaa % rena tour Ene » ag NE aan ee | (ofan eealenaaline 1 
Re ee ee i “aie cau Mes i ia a: go ee ee RK 
Beary ais CT cs, Re eeent mea ee Seer to. 3) | ae eS Vem ai Bie So oayL: aang Res, ie 5h: nT ee ee Bie iaas) Pe amet Li  aeae a 7 et 
igi tl CON oe er 2 eee a al als am Pome i) a ane eae ae Se Seca Camm pee) Bet iy 2 a : = 
eee aes te Paes hy. 1 tg BP tes, EB eres Ore avy ast Bs poy: beaks Seg Me Se: ee ho ie eis Bee a) een ig pe. ' 1 
wa an is . i ea Ae ei ee a oes a pte a Bary, ieee een oe s pt Ue Bie or) ein SS ee bee a ‘gee | 
Ae pos aia ee asa i Bees a st te ot a a. ar A pes momt “aa dager Nea oe ommenee one ay ae eee ee io, a 4 1 
Rees. . oa ug AeamAT Oe Meg: 2 at Ss eee ‘ai et. (TEES Oe let .. S ae ‘Cake Bei i: oh ae el i | 
ae Ta ve a PG ied aga. ete See! ere ig eal Res | <2 pee a. Bee SR Raa ce re em : 
= it aan i pees TL a ee ae ee aid ‘ eae i eens. ae tie Ro ae eae ae Heat Ne SIONS te “Peed c+ ai 
oY a aes a peat ee Oe ana . on Sete ee eee oe ba = aa pik (Seria ae ree Peer ce vith at a aS alte ie cant oe Hi Len Se Tay Gage ; 
ee Be ay ee Cr ot ae aN game ae eg) 3 eee | Sar me oy Pe mE Sy ae 0). aS : 
| ee i eS eee Made SM eel pS Bee eet ee ence 7) See Serena Pm yes es Bois Mm) 
ae eae eater | uae 2 Pape ied: SON a a eee ga Peete ats oy Sl ees da f ok Be ee SE eae q 
Pape, : ame "| 2 aa Nt ile a es te RN oo. ceva ec. Fry) me's a fe SACtnene ees erred ae; ee as: eel aera. ea 7 
63. is Ri ys! «meen 2 a ae SHES a am oS ar Sy Se eae te fs Pa ae, meet. ‘eed es ee. ere foie ini ares. = Oe q 
Be ay «RES 3 Oe aia Pe Oe A aie ce ee mn fs aa 20 ee eet Werke ee inet Rena oo Ga aaa Rest iis anes aa he B= rs Tet ee 2 ES i eee ea ' 
Pace: - <i ROS he ORM Stee Gade, te, re er gh |? ei eam oy, Se ois Fase BEY cee 2) 0, ae a ee eat i 
SR eaeRin sR ome Sax es eae RY Brees ae cera) Week cr, Rae ee Hare ne | ae BS et aera ina dh q 
Rem airs © ae Be Nee i aes pet) Oe 2 all Be ence MM ee glia ie i tee Boni a) ae SYR Roa rsa Nga Re SS seis at Be, 
RES ele Ce gee SSRN a Pes ee ene Teter |. tc nN” CN ee gn oe tS i ai: lee a Sn hs et a ere. NU Bi 
Rec. a Me Geet ae be ge ue 6? OP ae a. ee ee 
A BBRGIS ocean! SMM amg ea Ma ae Ne , ee Bi) "Ce BORPIRCGER IRS |: ” eke Pea saeapeeter sn kc eS)... aa ae ee 
eas ees, ar ry. a et ee me oe * res a ae Beal fh ar ee Pear eee Res eee ae ay tne res: cee i > 
EBS SRM URE "5. eel: 2 i MMM ce acai Nem Pie ee CS Wh.” RM re ta aT A RREUN tio! Gel igs ml Ne Pi 2 es e sera ha MA se i ate 
joker: hg toe gis REN ee aie Aer ee Ais” la ee ot caat ete tn, ie os ee eck oe Pies sau ee = 
seuicainties F ‘ eee so Le ae a pie GAR clan etl ere ai 2 SOAS UM Revise oP pega ae 3700 TD ae Tar ace FAS Seelam deg | 
esate. SS VRinaes ola Pe eS or Ld a eet NG i: ee I fea 1 ae See anee aan ea Nar Sa ag aan Ny : 
Fo ao a aaa. Ce ES 3 ae ey amex aie! es A fo), Aare Boy. ean es a an ee feo ae St oe ap Rhee: 7 
Peay code ee a ace”) +) mene ee. Se” Ss ae as. re ag San ae ee ; ie ee pe Meme. «Ze Seer ses oe Be eas (a ai 7 
See ae Jno IS ee TSS a oie" oe pi VEN Sh eee tee * a “Se. ieee a. ae I os ae. oa en Pann < aeere Ee 
Pay > a TS Fea aS ies 5) oem farird SR lit 5 GER Car eseeas « “maim ¢ gia ts eee tee a ik 5 are 
Ne ge ace Me So a = Pt cea Bist. jae fs. RRM de eelircs, Sho i) a em <a ie : a 
i) Sens Bie) sa yO aoe ae gee = (Sy ane FR eM ey Oe a eee ape Nay SN er. ie 2. 2 salah ae! Soe es 
sheen CERES Na im it ee Sail iy, Ve 2s cps a i seas ey st ai ee ae 
amy)! See Se ae iis A aa rhe oman) i ae ae pth aa) ee ee) EN bea Cee: eae ©, +5) ieee or 
ova) eee sea (rh aes 02 3 SVEN Star alice eer as. ete ee ER Rn ais Sea, "a eet oie ered 
Bt eae es ae Ge 2 Bl g(a Cates a a ee A we eae ei Ble once a ATE ae ie fe aa | eee | Amani eat": pe eer erent sat 
r ee Heal pe ay i VOC ae GA > es Ying ca gr a. . Ra ea geet 8 haa ta ie ha ete ne Sigs | RR Meri ae ee SY near Ris Sa 
Pep pao Wr aye nesese: aaa 4 eee ‘jae baile MM TUR ID IES tyes WR MMe ht iia. eee he, ee Paces IE Rey Nic at 
Waa... homers oS ne Be ee uy Fes ae roe Se a ae ches = bec aia A Cs aaa RE corns Le 4 
3 eM Skil 2rl Mee eee Se Na ka Pe Ty ee een shu oe - a Ee eo Aaer a Bes ata bs * a Regi 7 NSS rat Sis ie onaeliee: 
a Se wae a ema a Reg ecaclaanaace Samet ia be ORR i= FT Se. 5 i eae Pe. oe stags ee Re “ine dae: Be erm gers. \< Re 
ee peas Sue tar emnie aa eo ar oy ae a. . =: aN, 23 2 Sie cir a ae a sales as. HR ie a Seg es ee Oh 
fees RES rates A Nah en See NM ie Bet nD aes eM ete = te a Pee a RI, a BO Rm RAINE tied 8 Mae 
Pa Sm Sab inde keane cine = Rees ee Gaps 3 ge ae: ye aN De :f Re ape he Mee a ai ego ee a 
rg Raa A Mi), (0 Se ae Sa pd “aR, ak ei? Leet Mee ae ae PS) ee eee fh 
Fee eae = oi VO ee Nema ME 7) | igh eienst be phe -3 eae eae he Bi) paca EA am eet eee ; pe Te, 10) apes a 
a, es gece / ge ede ama Rar ets : ace Cop aa Ltr Ben on a ti a eg a NS dame S Bishi aes eae hes 
ees eS ae A SAO a ere oR ee = yr Tepe ee at See a, a ae. j ge a Aa, eee Seas dee ci 
pak: emme » e = ) Seeetimied iar) emma B82 SAD fer reo ene! CMa oe ee ae a are = 
praca: oS Sta * 5 eget peal “Alea enc: ea ae ae pai tesa) = ea er ad eye Rang) ee came cee Sie oa eines “ 
eee ee ae See ie tte ae a Dedeos:: tices oF Sen aan ele gee ary be Gg a . IG Se SMS Se) Gee) 3 + eae Piet al s 
ee a a | ae ‘see Sk. 7 a th Aap aa spur bot en AS hee ie Pitts De eae, Mare ee a eas ag Pes 
7 reas RE Se ere sah a Nee 5 SIO i i = | ar ti ne: a8, inde Stes yk eeeee «nae | a , age Sey eee 
Nic! “5. yaa os ne RR, ee isd ke eee. ae ae si Teenie: Sie te 
oa re Te | A cee a ae or age ty a Eats aA safes saa BS 4) 
of aur ie 4 en os eee eee. eae eae Kagel ri oe ena aut 
aes NN ls ae We, ak Se te 


XO. 


WWOVO WO 


FROM! 


TORO 


UMOMOEYD 


WANN. 


TESORO MOR OEE OID 


We. 


WAYS 


POMOMOO 


BA GAY 


WBUEG 


AON. 


Xe, 


SAY ON GANG 


WONG IGG Gog 


SLWWG/ GANG. 


LY 


SOLAN GLAINGL: 


\ 


SCL GY 


TEOBO 


HIAnAnAnAnAnAnAnAnAnAnANAnAMMAnANAnAMAMARARARARARARAmAnA 


AGRICULTURAL ENGINEERING 


Published by the AmerICAN Society of AGRICULTURAL ENGINEERS, Saint Joseph, Michigan 


Publication Office, Bridgman, Michigan. Editorial and Advertising Departments, Saint Joseph, Michigan 


L. J. FLETCHER, President RAYMOND OLNEY, Secretary-Treasurer 


Volume 12. NOVEMBER, 1931 Number | 


CONTENTS 


PRESENT TRENDS IN DAIRY MANAGEMENT METHODS AND STRUCTURES 
By J. D. Long 


AGRICULTURAL FUELS AND LUBRICANTS 
THE RELATION OF THE AGRICULTURAL ENGINEER TO THE 


FARM EQUIPMENT INDUSTRY 
By L. J. Fletcher 


THE TRAINING OF RESEARCH WORKERS 


By Dr. Andrew Boss 


A METHOD OF COMPARING PLOW BOTTOM SHAPES 
By Wallace Ashby 


CHARACTERISTICS OF RURAL ELECTRIC LINES 
By C, P. Wagner 


GENERAL-PURPOSE FARM EQUIPMENT IN IOWA 
By Arthur A. Collins 


THE POPPELSDORF MOLE-TILE DRAINAGE SYSTEM 
By N. L. Wallem 


AGRICULTURAL ENGINEERING DIGEST 


Subscription price to non-members of the Society, $3.00 a year, 30 cents a copy; to members of the Society, $2.00 
a year. Postage to countries to which second-class rates_do not apply, $1.00 additional. Entered as second-class 
matter, October 8, 1925, at the post office at Bridgman, Mich., under the Act of August 24, 1912. Additional entry 
at St. Joseph, Mich. Acceptance for mailing at the special rate of postage provided for in Section 1103, Act of October 3, 
1917, authorized August 11, 1921. The title AGRICULTURAL ENGINEERING is registered in the U. S. Patent Office. 


AMAnNMAAnAnATAnAnOAnATOnAnAnOnOAnOlA 


aX 


bcd 


Sa a 


1 
| 
| 


eS 


an tiny teisieniiii na 


a  E—————ee 


See 


¥ 
Wd 

ica 

gerne eS: 


mae oY +. See “eee Pome a a fs j 
‘me ee re 2 em Ree een 0 ak EE °C f 
ae a BS ee Meee ee aa alee. oie a 
Paes. oe Pon a at” ae kee x a a pL ese See bi a bs aid r 
By 
ai oe 
‘al : 
i. | FURUBUR UOT IEE TITIES b 
34 p i 
es j . 
B eo 
a \ 4 
a 
4 | t 
a f 
; es | 
eae 
al + 
ig ie tay 
4s 
‘: Oe —CSCCCs ) 
a Seer eee eee ee ee i 
a 4 | k 
_ | (if : 
| PE F 
.- if 
. etme. Te | 
Sas | : 
Poe | | 
pee: | 
ee) See ee wre wee eee eee eeeeeeaneene 405 Cj 
ay " 3 
a @ a 
of ay f , @ } 
—— S Oe} 
= | ie i 
ee z| KG 1 
ee - 5 
~ ; '® I f 
Be is 1 
| es : ' 
ii : | 
per 
ce | if Ie 4 
ee : : ‘ Kd _ 
_ | if TO Se ee ig ore 
ae "a 
a (| “i ot 
i a 
ia ii ig * 
<3 Ke 
om || CU EET ee is , 
aS KQ 
a, } | ig 
Pea : @ ; 
—ClrLvr Sit pedotn kh eaadamiee hemeann ae is : 
i" : i= j 
: e i 
. |i Ke 
ma | ll is 
4 cee cao ines ni enh ais Si cre O ee Monies ethic k ~ il ‘ 
—Clora @ 
|—Clorar RE Le Pr Pe MELE COT eT ee Ig | 
a | is : 
7 ia 7 
i ~~ } 
Be: ; i a ee ee A WEED ooo osc ore ndid sued ssnituGeinusebebedoescwtousssess SB | 
oe 6FlCUe 
i 5 
ae : ee ———— J 
my 
ae: py @ 
aa ] = ~ 
ae a | Dy 
Bt <ivaxivaxivavivaxlvevtYaxlvavlvexivavlvavivexivaxivaxivariavivexivavivartvet 
ce : RTT ATTA ATTAINS AnOnOAnOAnAnAMALAIA 
ce 
Shack: | 
Be | 
“a : 
"Oe } 
eB t 
ar) zee Oey pa ae eRe, ae = - ae ee Beye eet ge = oe % a 2 ie iis BENG i Lace r ; 7 
SR ok | ee, edge G0 Re Co ae ae aes i 
Pipers | Sr Pe Po Uae ae age So ge eee | Cea 4 
Var ty = Wee te fo, a ae St: x PSE aaa) ae * Ae be ate , 
hs, vers se it ee Be a ee are b Sie 
fe Dea retary Be De eee: aE ae aes SPs oe eg cS ee 0 ae a OE ie, J : ay 
a. St! es ea Mg RS + iT ree ee za ae 3 
che See iS te i ae Sis tye ea oa os ee ee SG Se Se, | on rs Frat bo ee f if 


Every Hyatt Bearing has the 
absolute assurance of de- 
pendable performance 
built right into it. In no 
other anti-friction bearing 
is there more or better con- 
trol of quality. That is why 
we are so insistent on call- 
ing attention to the fact that 
only genuine Hyatt Roller 
Bearings are marked 
“HYATT-U. S. A.”—a 
symbol of bearing quality. 
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Specify 2: eae : 
Hyatts by Name on your Next Order, 


Hyatt Roller Bearings are a necessary, fundamental, 
integral part of any piece of mechanical equipment. 
Consider them in their proper classification. Not as 
“extras or “gadgets,” buf as an assurance of quality 
construction, power saving operation . . . a safeguard 
against wear and excessive maintenance. 

Equipment employing Hyatt Roller Bearings runs 
more efficiently, requires less lubricating, and helps 
reduce operating expense. Hyatts are available for all 
equipment . . . specify them by name. Hyatt Roller 
Bearing Company, Newark, Detroit, Chicago, 


Pittsburgh, Oakland. 
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Present Trends in Dairy Management 


Methods and Structures 
By J. D. Long’ 


E HUMANS are creatures of habit and tradition; 
\¢ our farm building designs give unmistakable proof 

of having developed slowly through generations of 
use. While the established customs usually have much to 
commend, changing labor conditions, changing customer 
demands, and the development of new equipment inject 
factors which may make old methods and structures obso- 
lete, or of questionable economy. 

Much of our present effort as agricultural engineers cen- 
ters about dairy structures. Lowering the cost of production 
is being advocated as a safe and sure means of achieving 
“farm relief.” In the dairy this means securing greater 
production per worker, puttirg forty cows in a milker’s 
“string” instead of thirty, and so equipping the man and 
planning his routine that he will work at a high rate and 
without waste of time or duplication of effort. We must be 
concerned with the number of man-hours required for the 
production of 100 pounds of milk or care of one animal 
unit. 

Another factor, the production of a clean, high quality 
product, has become a major item for consideration in our 
designs. It is questionable if, in striving to meet this 
requirement in the common stanchion barn where the 
cows are held for long periods, many of our designs have 
not trespassed in other considerations. 

The requirements of sanitary milk production and the 
conditions necessary for the comfortable and hygienic 
housing of cows are in many respects antagonistic. The 
one demands impervious floors which are hard, usually 
cold, and frequently slippery; stanchions which, even 
though flexible, are confining and awkward; and narrow 
stalls which hamper movement and sometimes result in 
udder injuries from adjoining cows. Considering only the 


1Paper presented at the Structures Division session of the 
25th annual meeting of the American Society of Agricultural 
Engineers, at Ames, Iowa, June 1931. 

2Junior agricultural engineer, University of California, Davis, 
Calif. Mem, A.S.A.E. 


(Left) A view of the chemical laboratory, an important unit of the industrialized dairy enterprise at Brook Hill Farm in Wisconsin. 


animal, freedom of movement is highly important, as indi- 
cated by the box stall comfort usually provided cows man- 
aged for high-production records. Ventilation can be more 
easily secured if the animals are free to adjust their posi- 
tion, the cows can be kept cleaner although somewhat more 
bedding is required, and considerable economies can be 
effected in the labor of cleaning and in initial structural 
investments. A recognition of these facts leads to dairy 
barn designs featuring separate milking room and housing 
quarters, which may develop into two separate structures. 

The development and use within the past year of the 
revolutionary rotary combine milking system (rotolactor) 
at the Wialker-Gordon Farms in New Jersey has attracted 
considerable interest and not a little favorable reaction to 
this idea. While this particular design admittedly is not 
adaptable to general use certain of its principles have 
proven their practicability through years of use prior to 
the rotary development. 


The Covered Yard. The first experimental work on run- 
ning cows loose in a barn, confining them only for milking, 
was done apparently at the University of Illinois*. A pre- 
liminary survey of 18 dairy farms in the state where the 
method was in successful use showed that in some in- 
stances the cows were milked in the feeding barn and in 
others were taken into an adjoining stable for milking. 
In the first the cows were allowed to run loose, except at 
milking time, when they were confined in stanchions and 
fed concentrates. An example of the latter was on a farm 
where a three stall, “walk-through” stable was used for a 
herd of 33 cows. The general layout is shown in Fig. 1. 
This barn was recently reported as still in use, more than 
25 years after the initial survey. Professor Fraser reiter- 
ates his belief in the “covered yard” and separate milking 
in his recent book, “Dairy Farming.” 


3Should dairy cows be confined in stalls? W. J. Fraser, Illi- 
nois Agricultural Experiment Station Circular number 93. July 
1905. 


(Right) A view of one of the stables 
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A few years after the work at the University of Illinois, 
Dr. S. S. Buckley and Mr. R. W. Lamson of the Maryland 
Agricultural Experiment Station ran a three-year compara- 
tive test of an open stable versus a closed stable of stand- 
ard design. The open stable, floor plan shown in Fig. 2, 
had solid concrete walls 5 feet high with posts above sup- 
porting the roof, leaving the upper side wall an open space 
of 3% feet entirely around the building except where the 
milking stable adjoined. Significant statements were made 
relative to temperature: “The experiences gained in the 
open and closed stable comparison indicate the evil effects 
of low temperatures have been greater over-estimated.... 
There is no instance in this experiment in which there 
has been a decided decrease in production of milk, tem- 
porary or permanent, which ean be attributed to low tem- 
peratures or to sudden fluctuations in temperature, unless 
at the same time exposed to rain.” Minimum temperatures 
in the open and closed stables were —14 degrees and +11 
degrees, respectively. The advantages claimed for the 
open-stable method were* (1) economy of construction, 
(2) fewer stanchions and mangers, (3) economy of labor, 
(4) better manure, (5)-cleaner cows, (6) greater comfort 
of cows, (7) slightly cheaper cost of feed in production of 
milk, and (8) production of milk of lower bacterial content. 

On the other hand, “there have been only two disad- 
vantages suggested against the use of the open stable, 
which it has not been possible to refute by the results 
of actual experience. One of these is the low temperature 
of the milking room in extreme weather in winter,.... 
and the second is the arrangement for feeding the rough- 
ages to the cows.” Both of these criticisms may be obvl- 
ated without greatly altering the design. 

In a recent letter from Dr. H. J. Patterson, director, 
Maryland Agricultural Experiment Station, are the follow- 
ing comments: 

“We still continue to use the open barn described in 
our Bulletin No. 177 for young stock, but have not used it 
for several years for cows in the manner described in the 
bulletin .... due to the fact it was not as well suited to 
some of the experimental work in hand as the other types 
of stables. This type of stable did not conform to the 
arbitrary regulations of city boards of health, and con- 
sequently it was not adopted to any extent by dairymen 
in our state. In the changes in personnel of our own staff 
I have found it difficult in the case of this barn, as with 
many other things, to overcome the prejudices which seem 
to be instilled in people according to the environment in 
which they were raised. . . I believe that all of the 
points set forth by Dr. Buckley in favor of the open-type 
barn still hold true. .. . I feel quite certain that, if I had 
the planning and management of a practical and commer- 
cial herd, I would use some modification of the barn des- 
cribed in Bulletin No. 177.” 

Acceptance of the idea of separate structures for milk- 
ing and feeding is general in Australia and New Zealand. 
The parallel, walk-through milking barn is in favor’. Fig. 3 
shows a grouping of dairy farm buildings suggested for 
use in New South Wales. 

For the past eight years the California Agricultural 
Experiment Station has been advocating the dual-structure 
system, and in various forms it is now widely accepted 
there. Due to the varying conditions of the state, climatic 
and otherwise, the dairies during past years have exhibited 
a hodge-podge of structural designs. A barn with central 
hay mow extending from the ground and sheds either side 
has been most widespread. When health authorities pro- 
hibited whole milk production in these barns the trend 
swung to one-story stanchion barns large enough to contain 
the entire herd at milking time. Concentrates were fed 


4Open stables versus closed stables for dairy animals. S. S. 
Buckley. The bacterial content of milk produced in the open 
stable and in the closed stable. R. W. Lamson. Maryland 


Agricultural Experiment Station. Bulletin number 177. May 
1913, 
‘Dairy farm buildings. L. T. MacInnes and A. Brooks. New 


South Weles Department of Agriculture. Farmers’ Bulletin num- 
ber 149. June 1924. 
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in the barn and roughages in the open corrals. The cows 
spent about six hours of the twenty-four in the barn during 
the two milking periods and the remainder of the time in 
the open, in the mud or hot sun of the feedlot. 


Animal husbandry men believed this exposure detrimen- 
tal to economical production, and tests and data secured 
from practical dairymen substantiate this view. Either the 
production dropped as the cows suffered exposure and 
required additional heat units to maintain their body tem- 
perature, or additional feed, amounting to 25 per cent more 
in some estimates, was required in order to maintain the 
production, Plans were then prepared for a combined 
feed and shelter barn, large enough for the entire herd 
with central hay mow and sheds on either side. The sides 
of the shed were left open to get sunlight and air into 
the shed. The eaves of the shed roof were brought as low 
as possible and the sheds were made 20 feet deep, includ- 
ing manger and feed alley, to prevent rain wetting much 
of the floor. A narrow strip of pavement along the length 
of the shed is being advised for winter corral use. 


A paved, double lane leads from the shelter barn to 
the milking barn; one lane, 16 feet wide, is used as a 
holding corral (as well as a general service lane to the 
barn), and the second, 4 feet wide, as a return lane. 

The Unit Milking Barn. The small, unit type of milk- 
ing barn was the first recommendation. This has been, 
for the “one-man” herds, a single-row, twelve-stanchion 
barn with an attached milkhouse at one end and grain 
room at the other, as shown in Fig. 4. The cows are 
usually held in rigid wood stanchions and fed from a stand- 
ard type concrete manger with the bottom raised 4 inches 
above the level of the standing platform. They are held 
in the barn about an hour to complete milking, if there 
is but the one milker; when released down the four-foot 


Fig. 1. Plan of a northern Illinois dairy barn in use for more 
than 25 years. Thirty-three cows are sheltered loose in the feed- 
ing barn. At milking time those on side ‘‘A’’ are moved to “B”’, 
the gates closed and the cows admitted to the three-stall milking 
room. When they have been milked, the cows go forward 
through the gate at the head of the stall and back to the feed 
barn ‘‘A’’, Part of the milking room space could be advantage- 
ously used as a grain room, or possibly as a milk room. (‘‘Dairy 
Farming,’’ Fraser.) 


Fig. 2. Plans of an experimental barn used successfully for a 

time at the Maryland Agricultural Experiment Station. The 

side walls are solid to a height of 5 feet and then open 3% feet 

to the ceiling. At milking time the cows are herded from ‘A”’ 

into ‘‘B’’ and then admitted a few at a time through the milk- 

ing barn ‘“C’’. (Maryland Agricultural Experiment Station 
Bulletin 177) 


Fig. 3. An Australian plan of a dairy farm building’s group, 

exclusive of the calf yard and bull paddock. The herd are held 

in the main receiving yard and bail yard, the latter of which is 

paved and preferably roofed, until they pass through the six- 

stall, walk-through milking barn. The cows are fed concentrates 

as they are being milked and roughages in a special feed barn 
after milking 


Fig. 4. A unit barn of 12 stanchions in a row, with milk house 

at one end and grain room at the other. The herd is detained 

in a holding corral, put through the milking barn in groups and 

returned to the feed and shelter barn through a narrow lane. 

This number of stanchions is considered satisfactory for this 

method in herds not to exceed 48 cows. One unit or group of 12 
cows an hour can be milked by one milker 


Fig. 5. A six-stall ‘parallel walk-through’ milking barn with 
attached milk house and grain room, an arrangement for hand 
or bucket milking. Cows enter the stall and feed on concentrates 
in boxes hung in the door at the head of the stall, pass out 
through the door when it is opened and down a lane to the feed 
barn or pasture. Five cows an hour pass through each stall. 
A small feed supply can be kept in the central space between 
each pair of stalls 


Fig. 6. A 12-stall, parallel walk-through milking barn with at- 

tached milk house and grain room, arranged for a releaser type 

milking machine. Small ‘‘flags’’ hinged to the stall door frame 

signal the milk house operator when a cow has been released so 
he can place feed for the next cow 


Fig. 7. A farmstead plan featuring a shelter and feed shed 

and a six-stall, parallel walk-through milking barn. Designed 

by the Golden State Milk Products Company for the considera- 
tion of their farmer-patrons 
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lane their places are taken by another group from the 
holding corral. The capacity of the barn has been arbi- 
trarily taken as being three or four groups of cows, or 
as three or four times the number of stanchions. Dairy- 
men, at first prejudiced in favor of a milking barn large 
enough for the entire herd, have found this number of 
group changes not impractical. 

The investment in such a layout varies according to 
conditions, but at prices common in California for the past 
four years will have averaged about as follows at contract 
and standard commercial prices: 

Milking barn (12 stanchions, attached granary and 

milk house, 18 by 64 feet) .....c.cccccseccece $1700.00 
Feed and shelter barn (36-cow milking herd, dry 

stock, calves, bull and team of horses, 80 tons 

loose hay, 60 by 80 feet) ........cceecreceeeces 2100.00 
Fences and gates (approximately 900 feet corral 

fencing and 8 gates) ........ccccscccccecsece 
Paving (30-foot strip along sheds and 160-foot lane, 

ee VERE EPO rr ee 800.00 
Equipment (milking machine, refrigeration ma- 

chine, cold box, tubular cooler, wash sink and 

OO IAPR AB RRR errr rr. tire icra 1600.00 


240.00 


$6440.00 


Some larger milking barns have been built for larger 
herds, the 1-to-3 ratio of stanchions to number of cows 
being common, and one-two-row, twelve-stanchion barn is 
in successful use on a 30-cow dairy. The most attractive 
argument for the system is that it provides shelter for 
both the animals and roughages, and a sanitary milking 
barn for not more than was being invested in a milking 
barn large enough for the entire herd. Some extra labor 
is expended in handling the group of cows in the small 
barn, but this is offset by the added labor of cleaning the 
larger barn. There is the disadvantage in some climates 
of exposure while the cows are in the holding corral unless 
the lane is enclosed. In some parts of California dairymen 
have considered roofing over the lanes solely for shade, 
but as yet none have done so. 

The Parallel Walk-Through Milking Barn. The so- 
called “walk-through” barn with parallel stalls has had 
an interesting history in California. It was introduced 
originally from New Zealand and Australia with the re- 
leaser type of milking machine. Because the original make 
of releaser milker caused mechanical difficulties, even to 
flavoring the milk, and had no facilities for production 
testing, the entire system was generally condemned for 
years. A few converts, however, have demonstrated that 
the structure can be used with hand or bucket milking, and 
successful releaser milkers are now being built. 


In use the cows are admitted one at a time from the 
holding corral and find their way to a vacant stall. Until 
they are accustomed to the system the cows are held in 
the stalls by a chain passed behind them. In the door 
which forms the front wall of the stall there may be placed 
a feeding bucket, which may be filled from the feed alley, 
or by the milker from a small supply kept in the central 
space of each pair of stalls. 


LABOR REQUIREMENT VARIATIONS 


Twelve minutes are sufficient for the cow to eat her 
concentrates and the milking to be completed. An over- 
head lever permits the milker to open the stall door, the 
cow walks into a passage and out to the lane leading back 
to the feeding barn. (See Fig. 5.) Five cows an hour can 
pass through each stall without confusion. The cows in 
the larger herds are divided into groups and the individual 
cows of each group enter the barn in almost the same 
order, giving regularity to tae milking time. The system 
is simplified in some installations by feeding the concen- 
trates in the shelter barn either before or after milking, 
thus requiring but 6 to 8 minutes in the milking barn for 
each cow. This practice is being recommended in Cali- 
fornia. 

There is considerable variation in the methods of milk- 
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ing. For the hand-milked herds from two to six stalls per 
milker are used, about ten cows per hour being turned 
out by each man. In one certified milk dairy, where the 
cows are fed just before entering the milking barn, three 
milkers easily put 191 cows through the barn in three 
hours using two single-unit, bucket machines per man, In 
a one-man barn nearby 20 cows are milked per hour with a 
double-unit, bucket machine. In a whole-milk dairy oper- 
ated by a large milk products company a releaser type 
milking machine is in use, and one man is responsible 
for feeding roughages, breeding and milking a herd of 180 
cows. At milking time he bring up the cows and operates 
the milking machine. He is assisted by two strippers and 
a fourth man who feeds the cows the concentrates ration 
and tends to the milk house work, the design of the build- 
ing permitting this dual job to be accomplished easily 
(See Fig. 6.) In the winter a fifth man is required to wash 
the cows. At other times the four-man crew does all the 
work for the entire herd from the time the feeds are de- 
livered to the barn until the ten gallon cans of milk are 
ready to be shipped out, except for cleaning the feed barn 
and corrals. Except for mishaps, four hours is the maxi- 
mum time required for the crew per milking, one cow being 
milked per minute during the three-hour milking period 
and one hour allowed for cleaning up. The barn has been 
in service three years. The average bacterial count is 
5000 to 6000. 

These labor requirement variations are largely due to 
differences in the type of milking equipment. The advan- 
tages of the walk-through structural design over the stand- 
ard stanchion and manger used in the “unit” barn of 
standard design lie in the somewhat lower structural in- 
vestment and the efficient, “straight-line” handling of the 
cows, avoiding confusion and saving time. 

Dr, J. J. Frey, field manager of the Golden State Milk 
Products Company, states the attention of his organization 
was first drawn to the walk-through barn and releaser 
milker combination when he visited a dairy using this 
equipment where one man was easily milking a 90-cow 
herd. At their own ranch at the time they were struggling 
to develop a system where one man with a standard barn 
and bucket machine could handle 60 cows. 


After their 12-cow, walk-through barn previously des- 
cribed was erected and they had assembled their own re- 
leaser milker equipment, a labor cost comparison was made 
of the production in this and in their old 360-cow barn of 
standard design. The monthly labor cost of milking was 
$3.26 per cow in the first and $3.50 in the latter, showing 
a saving of 24 cents per cow per man for the walk-through, 
releaser milker equipment. This data was secured when 
the walk-through barn was being operated at low efficiency, 
the herd going through it numbering only 126 cows. The 
total capacity of the barn on a 24-hour operating basis is 
estimated by Dr. Frey at 540 cows being milked twice 
daily. The methods for capacity operation involve three 
shifts of milkers, each milking their herd of 180 cows twice 
daily and requiring four hours to complete each milking. 
Not a small part of the labor economy of the structure 
lies in the lessened cleaning. Not as much manure accu- 
mulates in the small time the cows are in the barn and 
there are but 5.6 square feet of floor area per cow to wash 
compared with 49.5 square feet per cow in the stanchion 
type barn. Another factor is that the milkers work at 
higher speed and with less lost motion. 


On the basis of their experience the Golden State Milk 
Products Company is recommending to their producer 
patrons the erection of the walk-through design of barn. 
According to Dr. Frey this is done on the theory that 
“assisting their producers to save a dollar is equivalent 
to paying them a dollar more for their product.” Plans 
for a complete layout of this type are provided farmer- 
patrons by the company. (See Fig. 7.) One contract cost 
of a six-stall milking barn of this type, 20 by 46 feet, includ- 
ing a concrete water trough in the corral and a tile drain, 
was $1150.00. In another instance where old barns were 
remodeled for feed and shelter barns, the erection cost of 
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a new 8-stall walk-through milking barn complete, milk 
house and equipment—cold room, tubular cooler, 1%-ton 
ice machine, brine tank and washing and sterilizing equip- 
ment—and concrete water trough and drains for a herd or 
90 cows was $2640.00. The erection cost of the 12-cow barn 
of the Golden State Milk Products Company, including a 
cold box, milk room, washing room, machine room, lavatory 
and feed room—total, 1920 square feet—was approximately 
$2700.00. This was at the rate of $1.40 per square foot of 


’ floor area, or $5.00 per cow when used to capacity. 


The Tandem Walk-Through Milking Barn, The tandem 
stall arrangement of the walk-through barn is just now 
coming into California. So far as the state agricultural 
experiment station is concerned it is still in the experi- 
mental stage. 

In this design the cows are made to follow after one 


Fig. 8. Suggestion for a four-stall, ‘‘tandem walk-through”’ milk- 

ing barn. No feeding is done as the cows are being milked. Cows 

remain in the stalls from four to six minutes. The floor level of 

the work alley is dropped 2 feet below the level of the cow plat- 
form so the milker does not have to stoop for milking 


Fig. 9. A progressive, tandem walk-through milking barn simi- 
lar to that designed and used by Grover Meyer, Leavenworth, 
Kansas 


Fig. 10. A four-row, progressive, tandem walk-through milking 
barn 


Fig. 11. Suggestion for a movable, walk-through milking barn 
for the renter or for use at various points in a pasture 
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another in one or more files. In one system of this general 
method the cows are washed and fed outside: and are 
merely held in a lane, one behind the other while they are 
being milked, one milker handling two to four cows. An 
interesting feature which is being suggested for this sys- 
tem is the placing of the milker on a level below that of 
the cows to minimize the stooping necessary. (See Fig. 8.) 
The cows are in the stalls four to six minutes. 

Mr. Grover Meyer, of Leavenworth, Kansas, has used 
a somewhat similar system of his own design for the past 
three years, milking a herd numbering 80 to 100 cows and 
retailing “Grade A” raw milk. The milking barn and milk 
house are combined, the arrangement being similar to that 
shown in Fig. 9. The cows are admitted at one end and 
held two at a time in washing stalls. From these they 
go along an aisle against the outer wall and enter one of 
three milking stalls placed end to end. One of the new 
“combine” milking machines is now being used and mas- 
saging the udder practiced in lieu of stripping, but original- 
ly the cows were released from the milking stalls and 
held in a file, one behind the other for stripping. As pre- 
cautions against flies in the milking room the cows in en- 
tering pass one at a time through a fly brush and trap 
device and in leaving force their way out of double doors 
mounted oh spring hinges. 

A second development of this method has the cows 
progress for each stage of their milking. The herd is 
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admitted to the barn in one or more rows as shown in 
Fig. 10. The first cows entering in each find themselves 
in a compartment where they are washed. At the end of 
about five minutes the gate ahead of them opens for them 
to pass into the second compartment where they are 
milked and may be fed concentrates. From here they pass 
into a third compartment directly on ahead where they 
are stripped and released to return to the corral. 

Advantages claimed for the tandem over the parallel 
walk-through barn are greater ease in training cows to 
the system and even less confusion of handling. It may 
also be possible to cut down still more on the initial struc- 
tural investment required. The labor requirement would 
seem to be about the same as in the parallel waik-through 
system for similar types of milking machinery. 

The Rotary Milking Platform, The rotary milking plat- 
form, or “rotolactor,” as developed by the Walker-Gordon 
Farms in New Jersey has many distinctive features which 
merit Approval. The mechanical responsibilities, operating 
costs and certain other characteristics naturally limit the 
usefulness of this system to a few of the largest dairy 
organizations. ; 

The cows are stabled in a number of feed and shelter 
barns and move down a lane to a structure which houses 
offices, laboratories, milk rooms and a visitors’ gallery as 
well as the milking system. The cows are admitted in 
single file and step upon a revolving platform carrying 50 
stanchions facing toward the center. The platform makes 
a complete revolution in about 12% minutes, during which 
time the cow has been washed and milked by a releaser 
milker which is then washed and sterilized. As the cow 
nears the end of the revolution and milking is completed, 
@ passage way opens ahead of her which leads down a 
ramp, under the platform and back to the feed barn. 

Portable Field Milking Barns. Another type of dairy 
management, which is bidding for attention and which in- 
volves different structural designs, is that wherein the 
herd is kept continuously on pasture and the buildings 
consisting of a portable walk-through barn, parallel stalls, 
and milk house are moved from place to place in the pas- 
ture as frequently as may be required by feed, water, and 
soil conditions. (See Fig. 11.) As might be expected, this 
method originated in England, probably as a descendant 
of the New Zealand and Australian methods, and is re- 
ported to have made a favorable impression in certain 
dairying districts of that country. The chief advantages 
claimed for the open-air system are decreased cost of pro- 
duction, both labor and equipment costs, improved pas- 
tures, and improved health of the herd. 


ENGLISH SYSTEM RESULTS IN PENNSYLVANIA 


Mr. R. L. Montgomery of Philadelphia, Pennsylvania, 
after considerable experience in running dairy stock in the 
open in eastern Pennsylvania, imported one of the English 
“bails” in 1928 and later purchased a second. His experi- 
ences of the first year’s use with a herd of eighteen ani- 
mals he sums up as follows: 

“1. The health of the animals in the open was at least 
as good, I think better, than that of the animals in the 
stables. 

“2. The amount of milk produced per animal was sub- 
Stantially less than that of those in the stables. ... the 
largest factor in the decrease of production was probably 
lack of water, it being necessary for the animals to travel 
a considerable distance over frozen ground to reach the 
water supply. 

“3. The amount of food consumed per animal was ma- 
terially greater for those pastured in the open. 

“4. The amount of hay consumed per animal was ma- 
terially less for the pastured animals due to the fact they 
took advantage of the first bite of grass. 

“5. In the early spring the milk of the open-air dairy 
was free from any noticeable taste of new grass or garlic. 

“6. The labor necessary per animal is at least 50 per 
cent less in the open air system. 

“7. The effect of moving the milking bail, and holding 
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corral upon the pastures is excellent and approximately 
as described by the English manufacturer.” 


During his second year Mr. Montgomery increased the 


- open-air herd to 55 cows. “The experiment was successful 


and I took care to remedy the lack of water noted the first 
winter. I am of the opinion that the cold weather cuts 
down the milk flow to some extent, also that this can be 
remedied by some additional feeding. The savings in labor 
costs, however, together with the savings in capital ex- 
penditures for buildings, more than offset any loss in pro- 
duction. A large saving resulted also in eliminating bed- 
ding. My experience shows that one cannot control the 
bacteria count quite as well as in a thoroughly modern 
barn, connected with a modern sterilization system... . I 
think, economically, the system is far in advance of any- 
thing now existing, providing it is used in connection with 
grass farming.” 

Independently of the English development, the Golden 
State Milk Products Company designed a portable milking 
structure and milk house of similar nature. It provided for 
four parallel, walk-through stalls on skids and had a sloped 
“checker plate” metal floor and an all metal superstruc- 
ture. The idea was developed primarily for renter dairy- 
men, but the advantages of the open-air pasture system on 
other farms were also considered. A cost estimate of 
$727.00 for the first structure has been given by one of 
the steel companies, but as yet none has been erected. 

Experimental Data. Some Middle West farmers and 
equipment salesmen have questioned the advisability of 
running cows loose, believing confinement in stanchions 
necessary for cow cleanliness and temperature control. 
Others concede the point but believe the cows should be 
confined in pens in small groups. 

The idea of portable field structures provides amuse- 
ment for some but works successfully and economically 
for others. It is evident that agricultural engineers, animal 
husbandrymen and farm management specialists must face 
the situation with open minds and cooperate on controlled 
experiments seeking the facts. 


At the 1931 convention of the American Dairy Science 
Association, Professor W. M. Regan of the California Agri- 
cultural Experiment Station reported the results of a test 
in which he placed two Jersey cows in a large psychro- 
metric room for a period of 45 days, varying the temper- 
ature between 38 and 100 degrees F and the relative hu- 
midity between 20 and 90 per cent. The temperature 
changes proved more potent in their effect on the physical 
well-being of the cows and upon the amount and physico- 
chemical characteristics of the milk produced than the 
humidity variations. Coincident with the high tempera- 
tures was a definite falling off in milk production, as much 
as 30 per cent in 5 days, a marked increase in the rate of 
respiration, and a significant rise in body temperature. 

On the same program Professor J. R. Dice reported 
tentative conclusions on the work in progress at the North 
Dakota Agricultural College as follows: 

1. Milk cows can withstand exposure to severe weather 
provided they have shelter equivalent to an open shed and 
are well fed. 

2. Frosted teats, more prevalent with pendulous udders, 
is apparently the only factor that would handicap cows 
during the sub-zero weather. 

3. The comfort and convenience of the caretaker and 
the requirements for the production of high quality milk 
rather than the need of the cows justify the use of stables 
such as are common today. 

4. It is an axiom with shepherds that sheep can stand 
low temperatures provided they have access to shelter that 
is dry and free from drafts. We believe that this will apply 
equally well to dairy cows. 

5. Apparently the emphasis now placed on the neces- 
sity for keeping cows in comfortable quarters should be 
placed squarely where it belongs—on the necessity of feed- 
ing the cows enough of the right kind of feed to maintain 
production during cold weather. 
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CONCLUSIONS 


1. The design of dairy structures is dependent on man- 
agement methods and the equipment used, as well as on 
type and quality of product. 

2. Structural designs and management methods per- 
mitting maximum production per worker are necessary for 
economical production. 


3. Separate milking and housing facilities have proven 
successful over a period of years and are increasingly 
popular. There would seem to be no reason why designs 
cannot be developed to meet any climatic conditions. 


4. The chief advantages claimed for the. two-unit sys- 
tem are: 

(a) Increased animal comfort. Cow spends less time 
on hard floors and locked in stanchion. Can adjust posi- 
tion to drafts and winds. 

(b) Greater convenience. Adaptable to hand or me- 
chanical milking, bucket or releaser type. Herd size 
may vary within wide limits. Less distance for milker 
to walk, and a fractional part of the milking barn floor 
space per cow to be cleaned. : 
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(c) Economy. More efficient use of equipment. Low- 
er labor charges and savings of water and artificial 
lighting. Simplified milking machine installation. Low- 
er initial cost of structures and equipment. 

(d) Increased sanitation. Smaller areas to clean. 
Cows in milking barn a shorter time, less time for drop- 
pings. Droppings immediately flushed away. Ventilation 
difficulties minimized. 

(e) Improved quality of product. With shorter dis- 
tances to milk house there is less likelihood of milker 
pouring milk into large containers in the stable. Less 
sediment in milk. 

5. The disadvantages of the two-unit system are: 

(a) Increased possibilities of transmitting disease 
through the herd by way of grain box where successive 
cows are fed in the milking barn. 

(b) Poorer facilities for showing cows advantageous- 
ly. Visitors interfere more with milking. 

(c) Two to four days required to break cows to 
system. 

(d) In general, a higher type of intelligence is re- 
quired in the laborers for successful operation. 


Agricultural Fuels and Lubricants 


OR some time studies of fuels and lubricants for internal- 
combustion engines, and related problems of engine 
performance, have been under way by the Society of 

Automotive Engineers, American Society of Mechanical 
Engineers, American Petroleum Institute, and others. The 
purpose of the Committee on Fuels and Lubricants of the 
American Society of Agricultural Engineers, in its activi- 
ties, is to conduct a similar study in connection with agri- 
cultural engines. 

There does not seem to be the close contact between 
the tractor manufacturers and oil companies that has 
been developed between the automobile manufacturers 
and oil companies. This relationship should be cultivated 
as a guide to future policies. It was also brought out that 
considerable misinformation on fuels and oils has been dis- 
tributed among farmers, and it was felt this should be 
counteracted. Two members of the Committee volunteered 
to write a farmers’ bulletin on the subject, the rough draft 
of which has now been prepared. 

At its first meeting in Detroit on April 1, 1931, the Com- 
mittee visited the Ethyl Gasoline Corporation’s research 
laboratory and the research laboratories of the General 
Motors Corporation. Besides viewing the interesting and 
informative work in progress, the committee discussed 
with the engineers of both companies many problems of 
mutual interest. (Preliminary to this first meeting the chair- 
man and vice-chairman visited each of the other committee 
members in order to pave the way for its work. For the 
same reason some twenty tractor manufacturers were 
asked for information regarding their products. They res- 
ponded practically one hundred per cent. Compression 
ratios were found to vary from 3.54 to 1 to 4.6 to 1, or one 
complete ratio. Practically all tractors were listed to burn 
gasoline, sixty per cent could burn kerosene, and a few 
could burn distillate. Only about 50 per cent recommended 
oil by S.A.E. viscosity number.) 

During the period May 7 to 20 three members of the 
Committee visited some fifteen tractor and engine com- 
panies and discussed with them their ideas as to the future 
trend of tractor development. (The Nebraska tractor test- 
ing laboratory was also visited.) The use of gasoline was 
preferred by the majority of manufacturers consulted for 
obvious reasons, but many manufacturers had by force of 


11930-31 report of the Committee on Fuels and Lubricants of 
the American Society of Agricultural Engineers—R. B. Gray 
(chairman), C, G. Krieger, Jr. (vice-chairman), Wm. Harrigan, 
W. P. Davies, W. H. Worthington, L. Jacobi, O. B. Zimmerman, 
E. E. Brackett, J. B. Fisher, L. G. Heimpel. 


circumstances equipped their tractors to burn kerosene. 
This naturally necessitated the use of lower compression 
which, together with necessary heating accessories, tends 
to cut down power and increase fuel consumption when 
burning gasoline. Gasoline is burned by 50 per cent of the 
farmers in a number of states because of the practically 
equal price of the two fuels, particularly where the tax is 
refunded on gasoline used for agricultural tractors, as is 
the case in 75 per cent of the states. It would seem, then, 
that kerosene should not be considered. 

With distillate, however, another problem is presented. 
In certain areas, particularly the southeastern states, dis- 
tillate is sold considerably cheaper than gasoline. This 
naturally appeals to the farmer. However, as the trend 
in oil refining is to increase the yield of gasoline per barrel 
of crude, distillate would become less abundant with a 
consequent rise in price. There is also a possibility of a 
tax being levied generally on distillate, as has been done 
already in one or two states. This same possibility would 
apply to oils used in Diesel engines. 

In order to get some first-hand information of a pre- 
liminary nature on the committee assignment, a conven- 
tional 4-cylinder tractor engine was taken to the Ethyl 
Corporation laboratories in Detroit where such alterations 
were made as might increase the power. The compression 
pressure was raised from 78 pounds to 115 pounds per 
square inch, the manifold was altered to allow direct exit 
of the burned gases, and a specially designed carburetor 
was installed. Many tests with various combinations of 
the above alterations, and using kerosene, distillate, gaso- 
line, and an anti-knock fuel, showed the power could be 
increased considerably and fuel consumption decreased. 

After these tests the same engine, equipped for produc- 
ing maximum power, was reinstalled in the tractor and 
draft tests made. Preliminary trials, when using an anti- 
knock fuel, showed a considerable increase in pull over 
what would be expected normally. Cost of fuel per unit of. 
power was lower, although this result is in no way final. 
Further work of this nature is to be done. 

Because of the vast importance of the subject of fuels 
and lubricants to the tractor manufacturer, oil refiner and 
farmer, it would seem desirable that further conferences 
within the Committee be held and all available sources 
drawn upon for information pertinent to the subject. Closer 
contact between the oil and tractor industries, as well as 
within the tractor industry itself, could be established and 
maintained with benefit to all concerned. 
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The Relation of the Agricultural Engineer 


to the Farm Equipment Industry 
By L. J. Fletcher’ 


President, American Society of Agricultural Engineers 


N APRIL 18, 1894, the National Asso- 

ciation of Farm Equipment Manufac- 

turers was organized and held its 
first meeting in Chicago. Measured in 
terms of the age of agriculiure, these 37 
years are but a day. Measured in terms of 
the increase of productive efficiency of the 
including one of the greatest advancements 
the introduction of mechanical farm power, 
will undoubtedly be recorded in history as 
including one of the greatest advancements 
which the industry of agriculture has ever 
experienced. 


It is the purpose of this paper to show 
the service rendered by engineering in this 
development, and to point out further ser- 
vices to be rendered by this profession, and 
particularly the agricultural engineering 
branch. 

At one time, the machines available to 
the farmer were few, simple and more or less standard for 
all farms. In the seal of the U. S. Department of Agricul- 
ture, a walking plow represents our industry. That it is a 
left-hand plow indicates that the standards committee still 
has work to do. 

At first there was but a gradual growth in the number 
and complication of the new farm machines. Then, with 
the advent of mechanical power, there quickly developed 
a great variety of machines, differing in type, size, method 
M accomplishment of work and application to local condi- 

ons. 

All modern farm machines, before they are delivered to 
the user, must have first received the skillful attention of 
the designing engineer who decides on shape, size, mater- 
ials, mechanical features and the like. The production 
engineer next works out the methods and decides the pro- 
duction tools to use, to most economically build the farm 
machine as designed. 

A discussion of mass production generates a great vari- 
ety of opinions, depending on the viewpoint of the speaker, 
or more often the object he wishes to gain. Regardless 
of opinions, however, it can correctly be said that one of 
the greatest accomplishments ever achieved by a race of 
people is the development of the ability by the American 
nation to produce, in quantity, goods of all sorts. This 
task has largely fallen upon men of engineering training. 
Engineering skill is not an inborn ability, but is acquired 
only after much hard work devoted to learning fundamen- 
tals of mathematics, mechanics and the like, and from the 
experience of application. Furthermore, the engineer never 
reaches the end of his learning period, but he must con- 
stantly study to successfully create the new, or learn of 
the work of his colleagues. : 

The modern American has become so accustomed to 
discoveries and new technical developments that he takes 
them almost for granted. Yet, across the ocean a nation 
in awakening saw the great service rend-red through mass 
production, by the engineers of this country, and decided 
to make a similar development, in her land, the single 
goal of her national ambitions and effort. It looked easy — 


*An address before the 38th annual convention of the National 


Association of Farm Equipment M 
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raw materials, transportation, production 
machinery, some fitting together, and then 
—the avalanche of finished goods. But that 
country is learning that only through years 
of intelligent building up of the vitally 
inter-related services of industries, public 
utilities and transportation, is smooth-run- 
ning effective production made possible. 
So the great advancements made in the 
production of machinery by the American 
farm implement industry is largely a trib- 
ute to those men who make systematic use 
of organized facts concerning materials of 
construction and mechanisms; men who 
are today studying more than ever and 


bes looking only in one direction — ahead. 
: They are seeking the engineer’s goal of 
increased efficiency — more output from 


less input. They refuse to be misled into 

thinking that to produce an abundance of 
that which fills human needs and desires can be anything 
but an ultimate benefit to mankind. 

While one part of our industry deals with production, 
the other deals with distribution. This is the field in which 
the agricultural engineer is finding the greatest opportun- 
ities for serving us. In fact, when comparing the two 
parts of our industry — production and distribution — may 
it not be said that greater progress has been made in 
solving the designing and manufacturing problems, than in 
solving the less tangible problems of distribution? Dis- 
tribution deals with people. Unfortunately there is no 
“Brinnel test” for the customer, no templet or gage with 
its “go” and “no go” openings. The engineer desires to 
deal with facts, and he accepts opinions only in the absence 
of facts. Selling, on the other hand, seems to be largely 
an inborn and not an acquired accomplishment — an art, 
not a science. The salesman and engineer differ perhaps 
most widely in the degree to which they continue to study 
after they have launched themselves in their career. We 
have many “finished” salesmen. 

Many sales managers stoutly defend the stand that the 
salesman should not be intimately acquainted with the 
mechanical design and construction of his machine, for 
this leads him to an intricate discussion of metals, me- 
chanism, bearing sizes, steel analyses and the like, which 
is often of no value to the customer. We agree with these 
sales managers. Fiowever, we stoutly maintain that the 
salesman should know details of the technical utilization 
of the farm machines he is selling. These details have to 
do with adaptation of these machines to the correct per- 
formance of the jobs as they exist on the prospective 
user’s farm. The salesman should be able to give a fairly 
accurate estimate of cost of operation and compare the 
probable saving derived from the use of the new machines 
over the present methods and equipment employed. 


Since the correct utilization of a new farm machine de- 
mands an intimate knowledge of the soil, the contour and 
the cropping plan on any individual farm, it is somewhat 
natural for the salesman to rely largely upon the buyer to 
determine the advisability of a machine purchase. The 
relation, however, between the seller and buyer of farm 
equipment is rapidly changing, to that of a truly coopera- 
tive action in which the seller contributes his knowledge 
of the performance of his machinery and the buyer his 
knowledge of his local conditions and requirements. Cor- 
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rect selling must become the greatest service rendered by 
our industry. 

What, therefore, is the relation of the agricultural engi- 
neer to the farm equipment industry? How can he help 
solve some of the problems now facing us? An agricul- 
tural engineer may be described briefly as a man who de- 
votes his knowledge of engineering principles and applica- 
tion to solving the technical problems of agriculture. He 
must be acquainted with all the sources of information con- 
cerning the various fields of organized agricultural knowl- 
edge, and be able to translate the information gained from 
these fields into engineering terms and realities. He should 
be the connecting link between the great industry of agri- 
culture and the profession of engineering. 


Tremendous strides have been taken already in the 
engineering of the utilization of farm equipment. For 
example, establishing of standards of dimensions and oper- 
ating characteristics, such as belt drives, power take-offs 
and drawbar heights, have been of great value to the user. 
There is, however, still opportunity along standardization 
lines, Accurate data and information on which to base 
farm equipment utilization is rapidly being secured, cor- 
related and recorded by many agencies. In the experi- 
ment stations of the United States, in 1930, there were 130 
research projects under way dealing with some phase of 
farm power and machinery. Among these projects were 
twelve dealing with tractors, seven with tillage machines, 
seven with draft of machinery, nineteen on harvesting or 
threshing machinery, twelve on the new subject of crop 
drying equipment, and nineteen on dairy machinery. 
Together with these projects were thirty-two dealing 
entirely with the utilization of electricity on the farm. 
These constitute about one-half of all the agricultural engi- 
neering projects. The remainder included studies of farm 
-structures, soil erosion control, irrigation, drainage, sanita- 
tion, materials and land clearing. About $300,000.00 is 
annually expended on these agricultural engineering 
projects. 

Our new Bureau of Agricultural Engineering in the 
U. S. Department of Agriculture, has established a most 
extensive program of investigation in farm power and ma- 
chinery. Among the more important of these projects, 
many of which have been under way for several years, are 
the artificial drying of forage crops, direct harvesting and 
artificial drying of rice, machinery for controlling insect 
pests, corn and cotton production machinery, sugar cane 
harvesting machines, fertilizer distributing machines, ma- 
chinery and methods for corn borer control, and cotton 
ginning investigation. In addition, it is planned to make 
a new extensive study of the utilization and cost of power 
and machinery in agriculture. Much has been accom- 
plished in aiding the development of machinery for 
the growing and harvesting of sugar beets. In the words 
of a grower, they are putting a seat on the hoe. One of 
the major projects of the new bureau, which is being car- 


Pulling five 10-foot double disks in the Palouse wheat country 
of Washington 
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ried on in full cooperation with other bureaus of the De- 
partment of Agriculture, is that of soil erosion control. 

Much of this work as well as the work of the state 
experiment stations has to do with the establishing of 
requirements for farm machine design. For example, in 
the study of fertilizer distributing machinery, much has 
been learned as to the method of application, which gives 
the safest and most efficient use of the fertilizer. In a 
recent report of this work, a member of the Bureau des- 
cribed a project in which a larger crop return was secured 
from the correct location as related to the plant, of 125 
pounds of fertilizer per acre, than where 500 pounds had 
been broadcast. 

Agriculture is a complex industry with variations of 
soil, topography, climatic conditions, crops produced, insect 
pest control and the individual desire and ability of the 
farmer. The fitting of the proper machine into every situa- 
tion is becoming a very real task. In recent years, there 
has also been developed the tendency to fit the situation 
to the machine, for example, altering row spacings; and, 
through plant breeding, the characteristics of crops have 
been altered to allow more efficient use of machinery. 

American farmers are on the threshold of another great 
advance in productive efficiency. Sizes of farms are chang- 
ing so as to better utilize the present power operated 
machines, which have followed the development of the 
tractor. Modern machinery is not tending to eliminate the 
family-operated farm, but, on the other hand, is giving the 
farm family the opportunity to demonstrate its ability to 
meet changed conditions and continue as the best form of 
farm organization for economic production, as well as 
social welfare. In certain areas, however, family-operated 
farms have materially increased in size as new machines 
have made possible increases in the acreages which may 
be profitably handled by the family. 

Therefore, the first of the two classes of service ren- 
dered by the agricultural engineer to the farm equipment 
industry is that of forming the bridge between the field 
of practical and scientific agriculture and our experimental 
or designing departments. This engineer should bring to this 
industry the real requirements which a new machine must 
meet. Alterations, costly both to the user and to the builder, 
will be greatly reduced by machines, which, when first pro- 
duced, most nearly meet recommended and proven practice. 


The originating of a new idea for agricultural mechani- 
zation may be the work of but one man. The embodiment 
of this idea in a new machine may be the work of but a 
few trained men, but the carrying of this idea, in the form 
of a new machine, into the vast agricultural areas of the 
country, and correctly applying it, is a great task involving 
thousands of men. Just as all of the men in the factory are 
not engineers, so all of the men in distribution need not 
be fully trained in the technical utilization of the machine 
they sell. However, it is in the field of improved utilization 
of modern farm equipment wherein lies the major service 
of the agricultural engineer. 


Tremendous progress has already been made in this 
field, and it is from the results obtained that the desire 
arises for even a better service. The teaching and exten- 
sion staffs of our great agricultural colleges have devoted 
much of their time and energy to the subject of more 
profitable use of farm equipment. 

Tractor schools have been conducted by the hundreds, 
both under the direction of public institutions, as well as 
by manufacturers. But the development of the farm ma- 
chine has been rapid, and, if anything, has tended to out- 
run the farmer’s knowledge of most economic utilization. 
Quoting a prominent agricultural engineer in public ser- 
vice, he states: “I believe that, in the farm machinery 
field, we are approaching a new era which has developed 
out of the present necessity to produce quality crops at 
lower cost. It is pointed out by some that American agri- 
culture is overmechanized. It is my belief that our agri- 
culture is not overmechanized, but at present is too loosely 
mechanized from the standpoint of both technological and 
economic requirements.” 
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Much good has resulted from the work of the -joint 
Committee on Cooperative Relations formed by the Nation- 
al Association of Farm Equipment Manufacturers and the 
American Society of Agricultural Engineers. It is the duty 
of the N.A.F.E.M. representatives on this committee to 
keep closely in touch with the work of the agricultural col- 
leges and the Bureau of Agricultural Engineering in the 
U.S.D.A. As a further evidence of our interest in improved 
utilization of our equipment, the various members of this 
association have loaned thousands of machines to the 
agricultural colleges for use in their instruction work and 
experimental projects. 

As an indication of how the viewpoint is changing 
toward farm equipment, I wish to relate an incident which 
happened at a recent meeting of grain growers. An experi- 
enced and much respected director of a government experi- 
ment station was requested to describe how he would now go 
about establishing himself in the farm business. In brief, 
his reply was: “After deciding on the general locality in 
which I would farm and on my cropping plan, I would first 
buy a complete line of farming equipment so balanced in 
size that each of the various operations would be done 
properly and on time. The capacity of the equipment would 
depend on my available capital. Second, I would secure the 
use of the area of land for which my equipment was 
suited.” 

Thus the place of farm equipment has advanced from 
its early position of a few simple tools, based on the plow, 
through the period of displacement of hand labor in the 
planting and harvesting of crops, into the era of power 
farming with its increased variety of machine units, im- 
provement of design, and vast possibilities. Now mechan- 
ical.farm equipment may correctly be considered as the 
first essential for profitable agriculture. To the sound ad- 
vancement of this latest development the agricultural engi- 
neer has contributed much. 

Thus the agricultural engineer brings to the farm equip- 
ment industry assistance in two major fields — (1) in the 
design of new machines enabling them to more nearly fit 
the requirements encountered in the field, and (2) the bet- 
ter selection and utilization of the machine on the part of 
the farm operator. 


RESULTS OF FARMING WITH MACHINERY 


The present world business situation is prompting sug- 
gestions for a great variety of changes in the economic and 
social structure. Occasionally one hears that it might have 
been far better if no farm machines had been developed at 
all, thus providing, on the hand-operated farm, a continu- 
ous haven for anyone who may have become dissatisfied 
with other fields of occupation. 

In 1820, eighty-seven per cent of the seven million peo- 
ple living in the United States devoted their time entirely 
to the production of crops and livestock products. They 
worked long and hard to feed and clothe themselves and 
produce a surplus sufficient to care for less than 1,000,000 
people. 

In 1925, less than 25 per cent of our 110,000,000 people 
were engaged in crop production. They worked shorter 
hours, expended much less physical energy in the accom- 
Plishing of their tasks, and yet produced enough to care 
for themselves and 82,000,000 of their fellow citizens, and, 
in addition, a liberal amount for export. 

Perhaps one of the most striking comparisons ever 
arranged to show the contrast between the old and the 
new agriculture, was included in the pageant depicting the 
development of harvesting machinery at the time of the 
25th annual meeting of the American Society of Agricul- 
tural Engineers at Ames, Iowa, last summer. A tractor 
and combine operated by two men proceeded steadily 
across a field of grain. These machines were followed by 
what first appeared to be an orderly mob. As the group 
came closer it was noticed that 12 men carried hand 
scythes with fingers attached for cradling. They were fol- 
lowed by 12 men whose duty it would have been to bind, 
by hand, the cradled grain. Following these were 48 men, 
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each with a flail on his shoulder. It would have taken the 
combined labor of these 72 men, working hard through all 
the hours of daylight, to harvest and thresh as much grain 
as the two men with the tractor and combine. 

The members of the farm equipment industry can well 
be proud of their part in relieving the human race of the 
extreme drudgery of hand production of crops. Through 
the releasing of millions from this laborious occupation, 
there has been made possible the building up of our great 
industries, transportation systems, educational institutions 
with their multitudes of students, the professions and our 
facilities and freedom for recreation; in fact, much that 
we think of as depicting our present civilization. 

But as we listen to this soothing broadcast of our vir- 
tues, there breaks in the static of the “surplus” with all 
its evil satellites. Before we could reach out and collect 
with us our associates in the fertilizer industry, or gather 
in those responsible for the vast increase in the efficiency 
of the utilization of feed in the production of milk, beef, 
pork, eggs and poultry; or those responsible for the better 
control of plant diseases and insect pests, we were made 
almost the sole target of those who seemingly discovered 
that our virtue, i.e., increased efficiency in farm production, 
was all at once a great sin. Who asked for more efficiency 
(for the other fellow)? We had no right to save labor 
(that is, the other fellow’s labor). 

The progress of civilization is an odd phenomenon. Just 
as we have little control over the forces of wind, rain, 
freezing and earthquakes, which are constantly changing 
the contours of the earth, so in effect we have little control 
over the less tangible forces which are ever changing our 
economic and social composition. It is human, in looking 
upon the past, to remember only the beautiful and to forget 
the drudgery. As before stated, there are some who would 
like to make possible the placing on the land of the present 
unemployed. They draw beautiful pictures of the independ- 
ence of this new farmer, producing all he needs to eat, 
assured of shelter, wood for fuel, from the everpresent 
woodlot, and during his odd moments producing clothes 
from fiber crops or skins of animals. Without commenting 
on the desirability of this mode of existence, it may cor- 
rectly be said that, if every person in the United States 
should directly engage in agriculture, using the hand meth- 
ods of the early farmers of this country, within a few 
years our population would either be forced to import 
foodstuffs, on loans advanced by other nations, or run the 
danger of undernourishment bordering on starvation. One 
of the principal reasons why, with hand methods, we would 
now have difficulty in producing ample foodstuffs, is that, 
since the early agriculture of this country, insect pests 
have entered the scene, adapted themselves to local condi- 
tions and may be kept under control only by the use of 
mechanical means of spraying, dusting or timely field 
operations. In addition, soils have been depleted so that 
fertilizers must be applied. Erosion has washed away much 
of our fertile top soil, and it is only with proper control 
and correct cropping methods that we will retain the soil 
that remains and build it up. We are now farming thous- 
ands of acres of marginal land, which could not produce 
crops at all under hand methods of operation. Historians 
have estimated that there were never more than 250,000 
Indians living within the present boundaries of the United 
States, and at no time were all of these tribes free from 
starvation. 

Any attempt, therefore, to force more people into an 
industry than is needed for economic production, will re- 
sult in either a material decline in the standard of living 
of those people in the overcrowded industry, or a govern- 
ment-provided subsidy must come to their aid (and keep 
coming). 

Whether we wish to or not, we cannot turn back. Next 
year will be 1932 — not 1832. The American farmer with 
his initiative, vision, and ability is going forward to far 
greater heights of production efficiency and living stand- 
ards, to which progress the farm equipment industry will 
vitally contribute. 
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The Training of Research Workers 


By Dr. Andrew Boss’ 


N ACCEPTING the subject assigned to me for discussion, 
| I have made certain assumptions which [ shall state so 


that we may approach the topic with a common under- 
standing. I have assumed (1) that research work is recog- 
nized as a specific function in the advancement of science; 
(2) that it is advisable to develop in the research worker 
a knowledge of the methods and technic of science; (3) 
that this knowledge and technic can best be developed by 
the individual through a suitable course of education, train- 
ing and experience. The discussion, therefore, will bear 
upon the nature and method of science as well as upon the 
specific training of research workers. 

A dictionary definition of science is “Knowledge which 
has been systematized and formulated with reference to 
the discovery of general truths or the operation of general 
laws.” The basis of science lies in the nature of the uni- 
verse. The scientist attempts to learn about and under- 
stand nature by asking questions of her and systematically 
recording and interpreting her answers. Of science, the 
late Dr. E. W. Allen of the Office of Experiment Stations 
once said, “What we regard as science at any particular 
stage is of slow growth and represents many changes. It 
is never complete but is constantly being supplemented, 
corrected and revised. It is developed through the accu- 
mulation and study of records obtained by experimentation, 
observation, measurements, and from existing sources, and 
beyond this it grows and strengthens by discussion and 
criticism. Science, being man-made, is not absolute but 
relative; represents the highest degree of probability at- 
tainable at a given time; and is in constant state of change. 
It is an intellectual product, which takes form in the 
human mind, and consequently the quality of it bears a 
close relation to the development and equipment of the 
producing intellect. Its ground work is evidence, and its 
validity depends upon the quality of the evidence and the 
accuracy of its interpretation.” 


TECHNIC ESSENTIAL 


Method, as applied to science, relates to the principles 
of securing accuracy. It is the art of making adequate, 
durable and trustworthy records. Errors must be avoided 
and opinions and personal bias must be eliminated. These 
are the most serious impediments to scientific advance- 
ment. Unbiased evidence is fundamental to sound con- 
clusions. Let me quote again from Dr. Allen on the impor- 
tance of valid evidence. He says, “The basis of evidence 
is facts, resting on precise observation and experiment, 
multiplied sufficiently to give validity. Facts differ widely 
in their importance. Even among well-established ones, 
some are pregnant while others are sterile; some have no 
reach; they teach us nothing beyond themselves, and the 
person who has derived them has not become more capable 
of foreseeing other new facts. On the other hand, there are 
facts of great yield; each of them marks a definite contri- 
bution or step in advance, and paves the way for further 
progress. 

“The visualizing of the kind of facts needed to advance 
knowledge of a subject and the selection of those applic- 
able is a part of the modern scientific method. It gives 
direction to the undertaking, in place of the unguided, for- 
tuitous gathering in of whatever shows up. It implies going 
after the facts needed, rather than waiting for them to 
appear in the dragnet.” 

The objective in research is to discover new truths. 
Research implies the making of records and the determina- 
tion of individual and collective facts, as a means of dis- 
covering a new natural law or a general principle or truth. 


‘Paper presented at the 25th annual meeting of the American 
Society of Agricultural Engineers, at Ames, Iowa, June 1931. 


*Viee-director, Minnesota Agricultural Experiment Station. 


It involves the element of inquiry and is productive only 
when directed systematically and in a productive effort. 
Research workers are therefore primarily fact gatherers 
and fact interpreters as related to what we are pleased 
to call the universe. Isolated facts have little value in 
changing the status of knowledge. As Agassiz has declared, 
“Facts are stupid things until they can be combined into 
truth,” or, as Poincaire has contended, “Science is built 
up with facts, as a house is with stones, but a collection 
of facts is no more science than a heap of stones is a 
house.” Out of research should grow new and real contri- 
butions to knowledge. There is a difference between a 
contribution to knowledge and an addition to the bulk of 
reading matter already accumulated. Quality rather than 
volume should be the criterion of values in research. 

Research is objective. It should be narrowed down to 
definite purposes. The aim should be to disclose new con- 
tributions to be fitted into existing knowledge. These con- 
tributions fill in the gaps between the known and the 
unknown. A distinguishing feature of research ability is the 
skill and ingenuity expressed in discovering the facts, in 
assembling them, and in interpreting their influence on 
the problem studied. It has been said that research is an 
attitude of mind. If so, it must be an attitude of sound 
inquiry, of thoughtful consideration, and of concentration 
of mind upon the problem in hand. Its successful prosecu- 
tion requires individual initiative, a quality which may be 
best trained and developed in an atmosphere of scientific 
inquiry. 


EDUCATION FOR THE RESEARCH WORKER 


With this understanding of the nature of science and 
the function and objective of research, we may now turn 
attention to the matter of education and training for re- 
search workers. The most desirable qualities in a research 
worker may be listed as (1) vision, (2) perception, (3) 
imagination, (4) sound judgment, (5) technical skill and 
(6) ambition. Can these qualities be developed by training? 
If so, how? It must be admitted at the start that there 
is a difference in material from which research workers 
must be selected. Not all will respond to the same type of 
training. And some will require more than others. No 
exact formula for training can be given that will meet all 
needs. Many will contend that ability for research is a 
quality born with the individual; that it can not be 
achieved by training; that genius has a major place in 
research. Since Edison has characterized genius as 90 
per cent perspiration, this is probably true. Genius has 
also been defined as the capacity for taking infinite pains, 
and that surely is required of the research worker. 

In my opinion, the most important quality of those 
listed is the first one, “vision.” Without it, we are told in 
the Proverbs of Solomon, “the people perish.” And cer- 
tainly the worker without vision will soon perish in the 
field of scientific research. The ability to see the problem, 
or problems, in relation to other problems and in relation 
to the known laws of the universe; to foresee cause and 
effect; and to make the intangible tangible is of the first 
order in research, Vision leads naturally to the second 
quality, “perception,” which may be characterized as the 
ability to see understandingly, to grasp mentally with 
precision and assurance. A lively “imagination” plays an 
important part in research. Imagination has been des- 
cribed as “that powerful faculty with which we conceive 
of relations which are beyond the reach of our perception 
through the senses, without which there is no progress in 
science.” There are many gaps in knowledge between the 
concept and the conclusion which must be spanned by 
imagination until soundings can be taken. Imagination 
must be controlled by experiment, observations, and experi- 
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ence, else it may lead to error. But, under control, it plays 
a large part in getting results. No doubt many people are 
born who possess one or more of these desirable qualities. 
Few, however, possess all three. And of those that do, few 
fall into the ranks of research workers. It becomes evi- 
dent, therefore, that if the continuing demand for research 
is to be met, research workers must be supplied from the 
ranks of mankind, through institutions qualified to train 
them. 
TRAINING 


The matter of training research workers involves two 
well-defined phases: (1) Gaining a fund of knowledge 
about the nature of the universe and the natural laws 
governing it, and about the world as it is with what is 
known about it; and (2) technical training in the methods 
of research. The former can be done in the shortest time 
and probably in the most approved manner by a carefully 
chosen course of formal education. The earlier in life one 
can begin on such a course, the better, though there is 
little hope for the stimulation of an interest in the natural 
sciences in pre-college schooling. 


It is granted that inspired teachers in the grade and 
grammar schools often stir the imagination and fire the 
ambition more than do those meeting the students in later 
college life. It is to the colleges and universities, however, 
that we must look for those phases of education that bring 
to the mind of the student a comprehension of the nature 
of the universe in all of its complexities and that eventu- 
ally enables him to see it in its interrelated parts. To 
reach this objective, the college course should be broadly 
foundational, without too much specialization. It would be 
well perhaps to recognize tie limitations of time and con- 
fine major attention to one of the commonly accepted sub- 
ject matter fields, such as the engineering sciences, the 
biological sciences, the social sciences, or other general 
science fields. Any one of these is broad enough to fully 
tax the capacity for learning of most college students. 
The objective of the college course should be to learn, 
so far as possible, what is already known of the world 
and its environments, and to get acquainted with the liter- 
ature about it and with the ones who made the literature. 
This latter matter is one that is too often overlooked, and 
as a consequence there is much reading without under- 
standing. In addition to a sound knowledge of the natural 
sciences, one should have a working acquaintance with 
literature and the languages, with economic history, theory 
and geography, with mathematics, with geology and astron- 
omy. These may not be used specifically as such in scien- 
tific research, but will give confidence of mind and intel- 
lect and serve as a useful background for deeper studies 
of a specific character. It is with regret that I note what 
seems to me to be a tendency toward earlier and still 
earlier specialization in our undergraduate college courses. 
Such specialization tends to narrow rather than broaden the 
vision and to limit the knowledge of essential existing rela- 
tionships. It is this tendency which has led a prominent 
educator to classify a specialist as “one who knows more 
and more about less and less until he comes to know 
absolutely everything about nothing.” 

Broad training in the fundamental sciences and the 
humanities is a sufficiently ambitious program for the 
college student who expects to prepare for a life in scien- 
tific research. There may well be some slight specializa- 
tion in the senior year, but the major specialization may 
be delayed without serious loss until advanced or graduate 
work can be undertaken. Perhaps I should explain that I 
can not conceive of one making much headway in re- 
search without at least the equivalent of the doctorate in 
systematic, intensive reading, study and discipline of mind 
in the chosen field of endeavor. While there may be indi- 
viduals who are able to make real contributions to science 
without much preparation, they are found all too rarely to 
put reliance on them for solving the vast unknown prob- 
lems of the present day. It is to the graduate schools of 
our best universities that we must look for the education 
of research workers of the future. In these are found the 
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libraries and the literature that link the present with the 
past and point the way to the future. In these also are 
most. likely to be found the men of science with vision and 
perception who can impart that vision and perception and 
stir the imagination of youth. And that, you are reminded, 
is a first step in preparation for a career in research. 

It appears futile to attempt to separate the two phases, 
education and training, in outlining the sort of prepara- 
tion that should be provided for entrance to research 
work.. It is hard to conceive of one making much progress 
in acquiring training for a specific line of research without 
at the same time adding to one’s fund of knowledge, or 
education. And yet there are required in most lines of 
research certain mental processes and manual skills that 
can be acquired only through persistent and thorough dis- 
ciplinary measures; by rigid and repeated experiences in 
the involved procedure and the refinements of technic 
necessary in the routine observations, measurements, tests, 
and records of a complex problem. Research is considered 
by many as an individual matter, that involves originality, 
initiative, and imagination. I am of the opinion that the 
acquirement of these qualities can be greatly expedited by a 
season of experience under the guidance of productive 
investigators. It is not at all essential that all of this 
experience be gained in the specific line in which one is 
later to engage. The important thing is to gain the view- 
point, the inspiration of great scientists, and the knowledge 
of method that may later be useful in individual research. 
Often this experience can be gained while taking graduate 
work, in universities having strong research departments, 
or experiment stations. Such arrangements are highly de- 
sirable for the reason that the atmosphere of research 
there found creates a favorable environment for the de- 
velopment of the research spirit in the one taking the 
training. Contacts with eminent scientists, course work in 
the chosen line of specialization with instructors of strong 
mind and exacting requirements, and frequent ventures 
into written and oral discussion will help greatly in ac- 
quiring the ability to analyze, to deduce and to express 
ideas in approved form and style. One can hardly over- 
emphasize the importance of a liberal, formal education 
in preparation for a life work in scientific research, and 
yet it is not more important than the experience and train- 
ing to be gained as an apprentice at the side of an inspired 
and creative leader in a chosen field of research. 


As I look about me in the field of agricultural research, 
in which I have had a somewhat extended experience, I am 
struck with the impression that most of the real progress 
in research has emanated from comparatively few centers 
and that a few men of unusual research ability are res- 
ponsible for the rapid advancement of the sciences. Of 
this I am certain, some of these scientists have been much 
more productive than others in their written contributions 
and these appear also to have trained more students and 
young research workers, They appear to serve as magnets, 
drawing to themselves those who desire the experience of 
working under or along side of one who is eminent in his 
field that they themselves may become eminent. My advice, 
therefore, to the young men seeking preferment in the 
research field is to first gain a sound education in the funda- 
mental sciences, and then to hunt out and attach them- 
selves as firmly as possible to an outstanding leader in the 
chosen field and serve a productive apprenticeship. The 
student should gain as wide an acquaintance as possible 
with others in that field and remember that one will get 
no more out of research than one expends in concentrated, 
systematic personal effort. It is in these ways that he 
will gain the other qualities I have said are desirable in 
a research worker, namely, sound judgment and technical 
skill. 

SUMMARY 


The first duty of the trainer is to select carefully the 
trainee through close acquaintance with his scholastic rec- 
ord, his quality of intellect and his habits of industry and 
concentration. These qualities may be difficult to detect 
in the raw product, but they can be shown up under sys- 
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tematic test. When a worthy subject has been found, en- 
large his vision and strengthen his qualities of perception 
by requirements in general and analytical reading. At the 
same time, stir his imagination and fire his ambition by 
setting up lively objectives and high ideals. Particularly 
should emphasis be placed upon quality of work. In these 
days of rapidly developing technique, scientific methods are 
becoming more and more exacting and difficult. Guidance 
in reading, of methods of work, and to some extent of his 
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thinking is highly important to the beginner. And, finally, 
when the worker in hand has developed proficiency and 
shows ability and initiative, give him an opportunity to 
lead and let him have his head. Let him carry responsi- 
bility and learn to gain the cooperation of others. He likely 
will make mistakes; he may even fail in the research he 
undertakes, but I am talking about training for research 
workers and that is part of the process. It may be hard 
to bear, but it is a part of the making of a scientist. 


A Method of Comparing Plow Bottom Shapes 


By Wallace Ashby’ 


OME forty styles of plow bottoms were loaned to the 
Bureau of Agricultural Engineering, U. S. Department 


of Agriculture, by leading plow manufacturers for use 
in a study of plowing as a means of European corn borer 
control. They ranged in size from 12 to 18 inches, and 
almost all of them were classed by the makers as general- 
purpose bottoms. Nevertheless, when set side by side con- 
siderable differences in shape were apparent; as a matter 
of fact no two models were alike. 

These plows were tested in cornstalk fields. Records 
were kept of their ability to cover stalks and of their power 
requirements. The results show clearly that shape of the 


1Senior agricultural engineer, Bureau of Agricultural Engi- 
neering, U. S. Department of Agriculture. Mem. A.S.A.E. 
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plow bottom is a factor in both covering ability and draft. 

In order to study carefully the relationship between 
shape, covering ability, and draft, it was necessary to 
measure each factor and express it in numbers. Thus draft 
was expressed in pounds per square inch; covering ability 
— or rather failure to cover — in percentage of stalks 
left uncovered after plowing. 

A review of the literature on plowing, supplemented 
by inquiries among several leading manufacturers, indi- 
cated that there was no accepted method of measuring 
plow bottom shape. Therefore, in order to complete the 
study, the following method was devised. It has been use- 
ful in studying the relationships outlined above, and is des- 
cribed here in the hope that it will also prove useful to 
other werkers in the fields of plowing and soil dynamics, 
and that needed additions and corrections will be sug- 
gested. 

On account of the warped, three-dimensional nature of 
the plow bottom and its lack of definite corners, measure- 
ments might be taken in almost any number of ways. Per- 
haps the scientific way would be to develop the equation 
and limiis of the surface, but this is a complicated under- 
taking, and the fact is that practically all plow bottoms 
now in use were developed in the field by men who knew 
plows from the practical side and gave little thought to 
theoretical consideration. Therefore, from a practical stand- 
point it seemed necessary to find a simple and direct way 
of measuring some of the most important features. After 
a great deal of trial-and-error experimenting, the following 
tentative set of standard measurements or indices of plow 
bottom shape were adopted: 


1. Projected length of shin (Ls, Fig. 1) 

Height of shin (Hs, Fig. 1) 

Height at “full-cut,” or mid-section (H, Fig. 2) 

Depth at “full-cut” section (B, Fig. 2) 

Width at waist (Wy, Fig. 3) 

Width at lower corner of wing of mold (Wy, Fig. 4) 
Height at lower corner of wing of mold (Hy, Fig. 4) 
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Two other measurements will be described later. 
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Some 65 plow bottoms of different makes and shapes, 
and ranging in size from 3 inches to 21 inches were meas- 
ured to find the values of the indices described above. The 
results are plotted and curves fitted in Figs. 1 to 6. Each 
curve is: intended to express the typical values of one index 
through the entire size range. The curves show very clear- 
ly that a series of plows of one make and intended for the 
same soil conditions are not duplicates of each other on 
different scales. 

Curves in Figs. 1, 2, 4, and 6 are particularly interesting 
because of the sharp break near the 12-inch size. It ap- 
pears at first glance that large and small plows follow 
different laws of relationship between the values of these 
indices and the width of cut, but since this does not seem 
logical the following explanation is offered. 

Length and height of shin, height and depth of full-cut 
section and width and height at wing depend on both width 
and depth of furrow. With the small sizes the depth of 
furrow is limited by its width (It is commonly accepted 
as one-half the width), but in the case of the large plows 
the maximum depth of furrow is limited by the depth 
of the top soil. Usually on account of soil conditions it is 
desirable to plow little if any deeper than is possible with 
a 12-inch plow, and the larger bottoms are designed ac- 
cordingly. In other words, the breaks in the curves indi- 
cate that the depth factor increases as the width of cut 
increases from 0 to 12 inches, but remains practically con- 
stant through the size range beyond 12 inches. 

The relationship between field performance and the 
shape characteristics listed above was studied by correla- 
tion methods. Since the results showed the need for addi- 
tional information regarding shape, two special indices 
were devised, as follows: 

8. A contour (called “upper standard contour”) was 
drawn on the moldboard at approximately 0.85 of 
the normal height at full-cut section above the base 
plane, and a tangent was drawn to the contour at a 
distance from the vertical plane of the landside equal 
to the rated width of cut of the plow. The angle 
between the tangent and the plane was called the 
upper standard angle (S, Fig. 5). This is the first 
special index. 

. A contour (called “lower standard contour’) was 
drawn on the moldboard at a height corresponding 
to the ground surface when plowing at the ordinary 
depth, i.e., one-half the rated width above the base 
plane for plows of less than 12-inch cut; 6 inches 
above the base plane for plows rated at 12 inches or 
more width of cut. The point where this contour 
(projected if necessary) crosses vertically beneath 
the upper standard contour was marked and its dis- 
tance to the vertical plane of the landside measured. 
This distance was called the width at crossing of 
the standard contours (W:x, Fig. 6) and is the second 
of the special indices. 


The usefulness of the various indices has been tested 
by plotting the values for individual plows, expressed as 
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percentages of the normal values, against the results ob- 
tained with the plows in the field. Those that seem most 
important are: Width at waist, Wa; width at crossing of 
standard contours, Wx; the combination, width minus 
height at lower corner of wing of mold (W: — Hy); the ra- 
tio, height over depth at full cut section (H/B); and the 
upper standard angle (S). The other shape indices were 
included since they are needed to complete the design of 
a bottom, and may be valuable in connection with some 
other branch of the work. 

The graphs may be used as gages for comparing the 
shapes of bottoms of any width up to 21 inches. This is 
easily done by expressing the measured values for each 
individual plow in percentages of the typical measurements 
for a plow of similar size, 

In comparing field performance with shape character- 
istics the field data are plotted against the shape ratios, 
or the two sets of data may be used in graphical or arith- 
metical correlation. In comparing shape characteristics of 
plows of different sizes, the ratios of measured to typical 
shape for each size of plow may be compared directly. It 
is hoped that this method may. be useful to manufacturers 
in checking the shapes of bottoms of the same classifica- 
tion but of different sizes. 

(AUTHOR’S NOTE: V. D. Young, assistant agricultural 
engineer, and A. L, Sharp, junior agricultural engineer, U.S.D.A. 


Bureau of Agricultural Engineering, assisted in preparing the 
data presented in this article.) 
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Characteristics of Rural Electric Lines 
By C. P. Wagner 


'HE characteristics of rural lines result in numerous 

new problems for the distribution engineer. The dis- 

cussion in this paper must consider those characteris- 
tics peculiar to purely farm lines constructed in the mid- 
west agricultural districts, and not to the common distri- 
bution problem involved in rural service to the more 
densely settled areas encountered in some eastern sections 
where the number of rural customers may run from 8 to 
20 per mile. 

The territory with which we have the greatest familiar- 
ity has a statistical development something on the follow- 
ing order: 


ee 158 acres 
Number of farms per square mile .............. 3.28 
Tenancy other than family tenants ..... 30 per cent 
Distance between towns of 100 or more 

population along railroads ............... 8 miles 
Distance between towns of 100 or more 

at right angles to railroads ............. 18 miles 


Essentially, such a territory is farm. In fact, in one area 
of 4500 square miles, which is equivalent to the area of 
Connecticut, we have an available 15,000 farms. Our com- 
pany now serves 664 of these farms but reaches only 70 
non-farm customers. Other companies serve about 700 
farms in this area. 

Obviously, a rural line system to reach such territories 
cannot take advantage of the various artifices for equal 
distribution of voltage as would be the case in a more 
thickly settled region. A line to serve such areas must 
ultimately reach approximately 20 miles from the service 
supply, the distance being that of the main line to the most 
remote point, but not including miscellaneous branches. 
At heavy loads, the customers near the service supply will 
not be seriously affected by line regulation. The custo- 
mers more remote must be protected and probably the 
greatest difficulty lies in the high voltage, due to charging 
current when the line is lightly loaded. Thus, the service 
of such customers will have imposed upon it both the 
highest and the lowest voltage, or the maximum in varia- 
tion from a standard. It therefore becomes a considerable 
problem to maintain regulation in regard to pressure on 
the line and keep within allowable limits for the main- 
tenance of a satisfactory and quality service. 


1Paper presented at the Rural Electric Division session of the 
25th annual meeting of the American Society of Agricultural 
Engineers, at Ames, Iowa, June 1931. 


%Manager, rural service engineer, Northern States Power Co. 
Mem. A.S.A.E. 
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The farms in our territory have widely scattered build- 
ings, necessitating a rather intensively developed distri- 
bution system around the farmstead itself. This system 
costs considerable money and it is extremely difficult to 
obtain adequate expenditures on the part of the farmer to 
provide for voltage regulation within the system owned at 
the farm, In the city, the householder, apartment owner 
or skyscraper management usually provides an electric 
wiring system which will maintain a voltage regulation of 
2 per cent from the entrance switch to the socket. To im- 
pose such requirements on the farm for the ideal load 
expected from the farmer, would cause both the agricul- 
tural engineer and the distribution engineer to be con- 
sidered extremely exorbitant in their demands. At the 
present time, it seems to us that almost the best we can 
expect within the farmer’s premises is a voltage regulation 
of 10 per cent. This includes the transformer drop at 
maximum load imposed on the individual system. For this 
reason, it becomes extremely essential that we maintain a 
low percentage voltage regulation on the main line itself. 
Perhaps this regulation is less expensive on the main line 
rather than within the farmer’s premises. 

Voltage regulation is affected by the conductor size, 
the conductor characteristics, spacing between conductors 
on the cross-arm, the maximum load on farms more remote 
from the station and the average load of the group of 
farms enroute. Many of these factors are highly varying 
in character. For instance, we will find that in a group 
of farmers the individual maximum demand of each farm 
may be something on the order of 7 kilowatts, while the 
peak demand of the line will react to an effect of 1 to 
1% kilowatts per farm. On lines of this type, it is essen- 
tial that we state the line drop in percentage and the 
kilowatt-miles load, as they have a definite relation. It can 
be seen, therefore, that two farms on the end of a 10 or 
15-mile line may react and affect regulation to the same 
extent that ten farms might affect the regulation of a 
1-mile line. The reason for this is that the two farms may 
have coincident demands of 12 to 14 kilowatts, while it is 
almost impossible to obtain a coincident demand on 10 
farms of more than about 1% kilowatts per farm. Thus, 
on a 10-mile line, two farms may require a capacity for 
120 kilowatt-miles, while 10 farms on one mile could scarce- 
ly require 15 kilowatt-miles. In view of these factors, it is 
essential that we set up a standard of a very low per cent 
voltage drop on the primary of a rural line. 

If we find it necessary to establish 6600-volt lines as a 
standard, it would appear that a low regulation would not 
increase the cost over a period of years. It seems, then, 
that we save money for the farmer by setting a standard 
of low regulation, allowing him to maintain a slightly low- 
er cost distribution system on his farm or giving him 
better service for the same cost. In many cases it will be 
very difficult to obtain standards of regulation on the 
farmer’s premises comparable with those expected within 
the city. 

It can be seen from this discussion that numerous con- 
ditions must be taken into the design plan. We would out- 
line them in the following order: 

1. The effect of line voltage 

2. The effect of conductor size and its conductivity 

3. The effect of varying allowable line drop in terms of 

per cent of line voltage 

4. The effect of three-phasing, three-wire or three-phas- 

ing, four-wire, or construction of what is known as 
the “delta” or “star” three-phase line. 
For the purpose of showing these various relations, we 
have constructed a kilowatt-miles capacity chart. It is 
necessary that we construct such a chart on a definite per- 
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centage voltage drop. Then, for any other voltage drop, 
our carrying capacity is in almost direct proportion. The 
chart which we use is based on 5 per cent, a point below 
which we scarcely dare go if we are to assume a coincident 
demand per farm of between 1 and 1% kilowatts. The 
conductors shown on this chart are copper No. 8, No. 6,. 
three stranded No. 10, No. 4, three stranded No. 8 and No. 2. 


The area in thousands of circular mils is approximated. 
Various voltages are given, starting with our lowest ac- 
ceptable voltage, 2300 volts single-phase; thence to 2300 
volts three-phase, or three-conductor delta-connected ser- 
vice; 2300 to 4000-volt three-phase and four-conductor star 
connected system, which results in 4000 volts between line 
conductors but 2300 volts to each conductor to a floating 
or grounded neutral; 6600-volt single-phase, 6600-volt three- 
phase, three-wire delta-connecred system; 6600 to 11,000- 
volt, three-phase, four-wire, 11,000 volts between conduc- 
tors and 6600 volts to the floating or grounded neutral. 


One particular fact must be noted, that on the first 
three lines the 2300-volt standard distribution transformers 
are used throughout the system, and on the second voltage, 
the standard 6600-volt transformers are used on the three 
circuits. It will be noted that, when the single-phase line 
is changed to three-phase, the capacity of the line is ap- 
proximately doubled, inasmuch as capacity varies in pro- 
portion to the square of the voltage; the star-connected 
line with four conductors has about six times the carrying 
capacity as would the single-phase two-wire line, provided 
that the loads are balanced with varying intermediate 
effect on unbalanced loads. 

On a 6600-volt line, again the capacity for single-phase 
is approximately nine times that of the 2300-volt, with 
similar relations for the 6600-volt three-phase and the 
6600-volt four-wire three-phase. In regard to conductor size, 
the capacity of the conductor varies roughly with the 
proportionate area in circular mils. 

All of these variable factors and their effects are shown 
relatively in the kilowatt-miles capacity chart. 

In the earliest stages of farm electrification, great stress 
was put on extreme economy in the construction of lines. 
Little thought was given to the conductor material, other 
than its possible economy. In the secondary stage of the 
development of rural lines, a stage which occurred about 
1924, particular attention was given to the types of con- 
ductor available and their characteristics. Many engineers 
in the interest of supposed economy, tried to obtain the 
manufacturer’s consent to the development of special al- 
loys of the peculiar characteristics necessary to withstand 
the weather, span length, stress and strain, without costing 
as much as copper. No thought was given to the fact that 
ultimately the loads would reach a point demanding a very 
low regulation factor or a relatively high carrying capacity. 


TYPES OF CONDUCTORS 


The conductors which have become available are (1) 
iron, (2) steel, (3) aluminum, (4) aluminum (steel core), 
(5) bronze alloys, (6) copper clad, (7) cable copper (cop- 
per clad, steel reinforced) and (8) copper. Plain iron or 
steel wire was thrown out almost immediately by the 
engineers, and the manufacturers of aluminum had long 
since ceased recommending it, excepting with the steel 
core reinforcing. Bronze alloys were scarcely accepted. 
Copper clad was offered in esp2cially small sizes and might 
have become attractive had not the experimental projects 
suddenly determined that unheard of loads might exist on 
the farm. A copper-stranded conductor with the copper 
clad reinforcing has recently been offered. Its carrying 
capacities are given in terms of copper equivalent and its 
mechanical strength is very high, permitting its use for 
extremely long spans in areas of light ice or sleet and low 
windage resultants. The cost of this conductor may cause 
it to be prohibitive, excepting in fairly rough countries 
where it can be used to jump from hill to hill or mound to 
mound with spans of 400 feet or more; or in extremely 
level countries where it is possible to construct long spans 
and take advantage of the low sag required because of 
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Electricity must go to the farmer, not as 
a luxury, not because he demands it, 
nor because of political exigency, but 


because it is a needed service 
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conductor strength. It might have its disadvantages in a 
heavy sleet area because of its size and the weight of the 
sleet which might be collected, together with the loading 
on poles which would result from such conditions. 

The copper conductor has always been the standby of 
the distribution engineer, and he prefers to use it whenever 
possible. His construction crews are trained in its hand- 
ling. He does not have to offer special engineering service. 
Therefore, copper is still the prime conductor for all types 
of electric lines. 

The second conductor accepted in the construction of 
rural lines is the aluminum steel core. This is lighter than 
copper and the steel core gives great strength, permitting 
relatively long spans. It dves, however, require a consid- 
erable sag, necessitating high poles. Perhaps the most 
objectionable thing about aluminum is that its lightness 
permits considerable vibration in the wind, necessitating 
great conductor separation in order to prevent short cir- 
cuits. The use of this material then becomes much more 
involved if we are to have long spans and three-phase, 
three or four-wire lines. 

The construction crews, not familiar with the use of 
aluminum and the special tools required, often add con- 
siderable expense to the line construction. More frequently 
they unknowingly abuse the conductor which causes ulti- 
mate release of the tension of the individual strands and a 
weakening of the line as a whole. 

Originally steel core alurninum was fastened to the 
insulators with a nominally soft wire but it was found 
that the rapid movement of the conductor caused piling 
up at the insulator of a mechanical vibration. This resulted 
in the forming of aluminum crystals and ultimately caused 
snapping of the strands. For several years, the manufac- 
turers have provided a long tie of special material extend- 
ing some 1% to 3 feet from the insulator. This stops the 
mechanical vibration before it reaches a critical position 
next to the insulator. In other words, the vibrating period 
is changed between the point at the end of the tie and the 
point at the insulator. This tie results in a satisfactory 
service. 

Many engineers who consider themselves located in a 
heavy ice-loading district where heavy winds may prevail 
are prejudiced against the use of aluminum conductors. 

The factors which control selection of the pole spans 

are 
The strength of the poles 
Strength of the conductors 
Economic conductor sags 
Conductor loading by sleet and wind 
Clearances demanded by type of territory, by law or 
by conflict with other utilities. 
We know of one case where the selection of the pole height 
and the particular conductor was a result of a study of 
agricultural economics, the effect of the rural rate on ac- 
ceptance of the service by the farmer and the relative size 
of crew needed for placing poles of different heights. The 
engineer in question selected a 30-foot, 6-inch top pole, three- 
strand No. 10 copper, a 2¢0-foot span and a standard four- 
pin cross-arm, on the basis that future extensions to the 
individual farmer enroute could be made with a minimum- 
size crew. Another line could have been constructed for 
approximately the same amount of money for first cost, 
but would have added considerably to the cost of individual 
connections at a later date. 
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The company executives decided that they could afford 
to take on the farmer who was properly established, able 
to advance the use of electricity and let the other farmers 
wait for the future for service. Some 30 per cent of the 
farms in the area were tenant operated by other than 
family tenants. It was expected that these farms would 
come on individually from time to time. 

It may seem peculiar to argue that it is more economi- 
cal to take on two-thirds of the existing farms than it 
would be if we were to take on all farms enroute. How- 
ever, the cost of installing a transformer and lateral for 
an individual farm may be roughly about one-third of the 
tetal cost of the line per farm, and when we balance a 
very small use of service agairst this investment, we may 
find it much to the advantage of the power company to 
allow these farms to await connection until they have 
adjusted their financial condition to develop a better use 
of the service. 

The U. S. Weather Bureau has plotted a rather reliable 
chart of the areas where each class of sleet and wind may 
be expected, which has been adopted as official by the Bur- 
eau of Standards in their publication “Standards of Safety 
for Electric Lines.” It is estimated that the maximum con- 
dition in each territory will occur not more than once in 
each fifteen years. Therefore, if we design our rural line 
for a twenty-year life, it is reasonable to expect that the 
conductors will have imposed upon them the maximum 
weather strain twice during the life of the line, the first 
time in the early stage at which period some weakening 
will result but still leave a fair factor of safety for the 
second strain which might be imposed. 

Modern pole availability permits us to draw on the 
pole life expectant up to about thirty-five years. Most engi- 
neers fear that pole hardware and conductors will not 
stand up for such a length of time. Therefore, there is a 
tendency to develop rural lines for a twenty-five-year life. 
Modern galvanizing makes available hardware which will 
stand up for this period of time. The type of conductors 
which we are using will in rnost cases just about have served 
their useful life during this period. Pole treatment for 
these lines is therefore purchased on the 25-year base, 
rather than the more expensive treatment for a longer 
expectant life. It appears that the most economical method 
of maintenance is a complete replacement of all materials 
at the end of a predetermined period. 

Distribution systems in the past have had abnormal de- 
preciation due to rapidly growing loads not foreseen when 
they were designed. Sometimes this type of depreciation 
is known as obsolescence depreciation. Therefore, when 
distribution engineers approached the problem of rural line 
construction, they felt that, if they selected a proper and 
adequate voltage and then constructed their lines to take 
advantage of the possibility of added conductors, changing 
of phases, etc., they would have a convertible development 
which could grow in multiple units and not require heavy 
obsolescence depreciation. It naturally follows that the 
annual fixed charges against one rural line may be less 
over a given period of time than those against another, 
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Rural line characteristics, loads and 
obsolescence due to rapid growth of 
loads have made it difficult to maintain 
satisfactory voltage regulation and at 
the same time hold down the cost. If 
distribution engineers are to design eco- 
nomical and satisfactory lines, agricul- 
tural engineers must anticipate and 
advise them of future developments in 
farm loads 
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even though the first cost was somewhat greater. This 
gives us a delicately balanced problem in distribution eco- 
nomics and the final decision might rest on whether or 
not the power company paid an earnings tax or a property 
tax. 

The Northern States Power Company and the Rome 
Wire Company cooperated in the development of a 6900- 
volt single-phase underground rural line, 3.4 miles long 
and serving eleven customers. Under good conditions this 
line could probably be built for about 25 per cent more 
than an overhead line of the same characteristics. How- 
ever, the line is not convertible and while there might be 
low annual depreciation, again the question of property 
tax must be considered, as well as the problem of obsoles- 
cence depreciation which might be encountered in a poor- 
ly engineered area. Loads might be encountered which 
would overtax the cable and therefore cause great difficulty. 

It is expected that the great value of these cables will 
result from using them at points between overhead lines 
where obstructions would require extremely expensive over- 
head construction. To test this practice we now have this 
cable connected from line to neutral over a 30-mile, 11,000- 
volt system. Further, we propose to extend some six miles 
of line from the other end of this cable, thus imposing 
upon it the maximum stress as concerns storm-generated 
phenomena. 

The electrical engineer of the distribution department 
of a power company can design an economical line of the 
exact operating characteristics desired, provided we agri- 
cultural engineers supply him with adequate information. 
It is scarcely to be wondered at that he looks on us with 
askance when we confess in our assembled conferences 
that we know little of the possibilities of farm electrifica- 
tion. Naturally, if we, in our lack of knowledge of the 
subject, are unable to set before him a problem with our 
end of the solution fully determined, then he fears the 
results. P 

We have already made a number of changes in general 
distribution practices. The modern temperature corrected 
meter permits the connection of single-phase motors up to 
10 horsepower on the same meter with small lighting loads, 
an impossible feat five years ago, if we expected to regis- 
ter our energy correctly. Many of us have, therefore, step- 
ped our idea of the farm motor maximum size from 5 to 
7% or 10 horsepower. On one farm in Minnesota, we have 
five residences, a barn for 175 cows, a beef feeding shed for 
200 head, a heating load of three electric ranges, one 10- 
horsepower motor, several 2 or 3-horsepower motors, num- 
erous fractional-horsepower motors and lighting. We find 
that this load is handled nicely by one meter and that a 
100-watt lamp starts the meter with a fairly accurate 
registration. 

Future innovations in the art of rendering electric ser- 
vice to the customer, future demands of the farmer and 
future loads available on the farm may make available 
especially low rates and encourage especially high use of 
the service to a degree surpassing our present visualization 
of possibilities. What then can we expect when we as 
engineers of one profession approach the distribution engi- 
neer, one of another profession, and ask of him that he 
plan long-term investments on the basis of our present 
meager experience and ideals in regard to service to be 
rendered? 

It is not the problem of this Society to design rural elec- 
tric lines. It should, rather, see that its engineers go 
deeply into the future, not two, three or five years, but 
ten or fifteen years hence and determine what the farmer 
is going to do with electricity on the farm, what we are 
offering to reduce the farmer’s financial burden, to reduce 
his physical labor and to permit him to increase his pro- 
duction at a lower cost per unit. Electricity must go to the 
farmer, not as a luxury, not because he demands it, nor 
because of political exigency, but because of the fact that 
it is a needed service. Furthermore, it must go to the 
farmer as a gift of engineering from the electrical and 
agricultural engineer. 
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General-Purpose Farm Equipment in Iowa 
By Arthur A. Collins’ 


DISCUSSION of the best size of tractor for use in the 
A corn belt naturally involves the subjects of crops, 

rotations and their associated tools and implements. 
I shall attempt to set out the experience of the Collins 
Farms Company, in so far as it relates to the question of 
economical mechanization of corn belt farming, and I will 
present my material from the viewpoint of a cost accoun- 
tant and practical user of farm machinery. 


For the benefit of those who are not familiar with the 
details, I will explain briefly the general method of opera- 
tion of the Collins Farms Company. This company is oper- 
ating approximately 30,000 acres of Iowa land, but in many 
ways its work is very similar to that of individual opera- 
tors who have adopted machine methods. Our properties 
are rather widely distributed throughout the east-central 
and northern sections of the state, and, therefore, are not 
operated as a single body. We have grouped neighboring 
farms into units of from 500 to 1,500 acres under the super- 
vision of salaried foremen who are retained from year to 
year. The foremen on the smaller units, although acting 
in a supervisory capacity, actually operate tractors them- 
selves during the greater part of the season. All labor is 
performed by salaried or day:wage men. None of the land 
is being rented. 


Our operations are confined entirely to grain produc- 
tion, no livestock being raised. Our rotations are as fol- 
lows: First, a five-year rotation employing oats, wheat, 
biennial sweet clover and two years of corn; and, second, 
a three-year rotation employing oats, wheat and soybeans, 
with annual sweet clover sown in the wheat. Flax and 
barley are in some instances substituted for oats in these 
rotations. Commercial fertilizers are used very extensively 
applied with the wheat and corn. By the use of phosphate 
and legumes, we have succeeded in increasing our yields 
on our improved farms 50 to 75 per cent above the average 
in this state. 


1Paper presented at the Power and Machinery Division session 
of the 25th annual meeting of the American Society of Agri- 
cultural Engineers, at Ames, Iowa, June 1931. 


Collins Farms Company (Iowa). 


The company’s operations are completely mechanized, 
no horses or other draft animals being employed. Our 
machine equipment for these rotations has been quite defi- 
nitely standardized. It includes a general-purpose tractor, 
wheatland disk plow, heavy field cultivator, 16-7 double- 
disk grain drills, three section rotary hoe, twelve-foot wind- 
rower, ten-foot combine with pick-up attachment, and a 
two-row, tractor-mounted corn picker. 


Our operating units are of a size that is to some extent 
comparable to the individually owned, mechanized farm 
and our rotation is typical of the best diversified farming 
of this section, so that the results of our experience can 
be considered as applicable to the problems of progressive 
individual operators. As a matter of fact, many of our 
methods are being adopted by neighboring farmers. 

The theoretical factors influencing the most economical 
size of tractor can be tabulated as follows: 


1. Productive capacity as measured by drawbar horse- 
power or otherwise 


2. Total investment for machinery required for operat- 
ing certain acreage 


3. Cost of maintenance. 


For most farm operations, the worker’s productive effi- 
ciency will be directly proportionate to the power or size 
of the machine he is controlling, as long as it is actually 
in operation and moving forward across the field. This 
is the factor that most people have considered when they 
argue that larger machinery necessarily brings increased 
efficiency. However, as soon as the machine is stopped for 
servicing, maintenance, repair, adjustment, the unloading 
of grain tanks, or filling of seed or fertilizer boxes, the 
size of the machine is no longer significant. We have found 
that, grouping all of our operations together, approximately 
30 per cent of the worker’s time is employed in these 
accessory operations. By that I do not mean that this is 
lost time or unproductive work, but that it is the time 
spent during which the machine itself is standing idle. 
and during which the size of the tractor and its associated 
equipment can have no influence on the worker’s efficiency. 
We have made quite thorough studies of this subject by 


(Left) A large general-purpose tractor, the possibilities of which are discussed by Mr, Collins. 


(Right) The disk plow of the prairie 


wheat sections of the Southwest is also used effectively on the Collins Farms in Iowa 
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An eight-foot, one-man combine outfit, such as used on the 
Collins Farms. Mr. Collins hopes to adapt his ten-foot combines 
to the one-man principle of operation 


means of automatic recorders placed on our tractors which 
show the periods during which the tractor is actually mov- 
ing forward across the field, and by means of stop watch 
and motion picture observations on the various operations 
performed while the tractor is not in motion. 


In regard to the second consideration, that of capital 
invested in tractor equipment, price lists of farm tractors 
indicate that the larger size tractors can be purchased at 
lower cost per drawbar horsepower than the smaller ones. 
The 10-20 general-purpose tractor is listed at approximately 
$800.00, whereas the 15-30 tractor which actually delivers 
nearly twice the drawbar horsepower, is listed at about 
$1,000. There is, therefore, considerable less investment 
for motive power if purchased in the larger units. The 
15-30 tractors which are now available are all of the con- 
ventional four-wheel type which is not adaptable to corn 
belt operations but can be used for tillage and harvesting 
only. The three-wheel general-purpose tractor has shown 
itself so superior for corn belt work that it can be definitely 
said that, if a larger tractor were to be extensively used 
in this section, it should be of a general-purpose type. It 
can be assumed, I suppose, that a general-purpose 15-30 
tractor could be manufactured and sold as cheaply as the 
standard 15-30. This company employs a few 15-30 tractors 
of conventional design. They are used during the peak 
loads which occur during spring and fall seedbed prepara- 
tions and during harvest. About 80 per cent of our tractors 
are of the 10-20 general-purpose type. Our total investment 
in new machinery is $6.71 per acre. The total charge for 
depreciation of machinery, a reserve for the purpose being 
set up at 10 per cent annually, is only between 8 and 9 
per cent of our total production cost, so that a further 
reduction in investment for machine equipment would 
effect only a nominal economy. 


In regard to maintenance, our service records show that 
the annual repair bill for a general-purpose type tractor 
which has been in operation approximately 2,000 hours is 
between $125.00 to $140.00. The repair cost for 15-30 trac- 
tors is from $136.00 to $180.00 annually. Therefore, it can 
be expected that there will be some additional gain in 
maintenance economy as the size of the power unit is in- 
creased, but this factor is also of a nominal importance. 

Our opinions on the course of development in farm 
equipment as related to our particular needs are based on 
avery careful system of cost accounting, and a large num- 
ber of field measurements. Although we feel that a great 
deal could be accomplished toward greater operating econ- 
omies by employing a general-purpose tractor of consider- 
ably greater power than we are now using, the important 
savings which can be most readily achieved and should be 
the first to be given attention are those that can be ob- 
tained through simplifications of equipment. I have already 
listed the machines which we employ and have shown that 
we have reduced our investment in machinery to below 
$7.00 per acre. The greatest demands for power are made 
during the preparation of the seedbed and during harvest, 
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and it is in these two classes of operations that we have 
already accomplished rather remarkable economy. 


First, in fall wheat seedbed preparation we have intro- 
duced the wheatland disk plow and we get the same econ- 
omy in Iowa as is obtained in Kansas and the Southwest. 
We find that it is very necessary to obtain a firm seedbed 
for wheat, free from air pockets. The work done by the 
wheatland plow is much superior in this respect to that 
obtained in the moldboard plow because there are no air 
pockets, because the straw is mixed throughout the soil 
so that it will not destroy capillarity, and enough straw 
and trash is left on the surface to prevent blowing and 
drifting of the soil. 


In the preparation of the ground for corn, we are mak- 
ing increased use of the field cultivators to replace plow- 
ing, especially for spring preparation. We use this tool to 
penetrate to a depth from eight to nine inches and go 
over the field three or four times, each time crossing the 
previous cultivation. After this is done, we have a finely 
pulverized seedbed, thoroughly stirred to a depth of from 
seven to eight inches and with the trash more or less car- 
ried to the surface. We have obtained increased yields 
of corn by using this method of preparation instead of 
plowing, especially in dry years, because of the better 
capillarity obtained. The general-purpose tractor will puli 
a heavy field cultivator nine feet in width. In this way 
the cost, both in labor and gasoline, of preparing seedbeds 
is reduced to 50 per cent of the cost by the usual method 
which involves plowing, disking, rolling and harrowing. 


In addition to introducing the field cultivator and the 
wide disk plow as tillage tools, we have also reduced the 
number of plowings necessary to three plowings in a five- 
year rotation or two plowings in a four-year rotation. 


We employ combines exclusively for harvesting small 
grain and soybeans. It is our practice to straight com- 
bine all our wheat acreage and to windrow all our oats, 
flax and barley. Following this plan our crops are har- 
vested with the combine in the following order: Wheat, 
July 15 to 25; oats, July 25 to August 15; flax and barley, 
August 15 to 25; sweet clover seed, August 25 to Septem- 
ber 5, and soybeans starting after the first frost, which 
usually means September 25 to October 10. Thus with our 
rotation the combine is employed over an unusually long 
period during the year, and there is much less peak loading 
of harvest equipment than there is in the one-crop wheat 
areas, Last season we employed several 8-foot, one-man, 
power take-off combines so successfully that this year we 
are equipping some of our standard 10-foot combines with 
one-man controls so a single operator will both guide the 
tractor and control the combine. He is to be assisted in 
servicing the combine by the truck driver who is hauling 
away the grain. In this way we hope to cut the labor for 
combining nearly in two. If this is successful, there will 
be little to be gained in increasing the size of the tractor 
so far as the operation of combines is concerned, since 
the medium-size general-purpose tractor is adequately large 
to power a ten-foot combine. It does not seem likely that 


a larger combine could be successfully adapted to one-man 
operation. 


Experience over a period of four years has definitely 
demonstrated that the present general-purpose tractor is 
adequately large to handle the 10-foot combine and the 
tractor-mounted corn picker on all farms except the ex- 
tremely hilly ones. At first there was some question in our 
minds on this point, but we now operate this equipment 
drawn by the general-purpose tractor on several rolling 
farms as a matter of routine. 


I have already expressed the opinion that the greatest 
economies which can be brought about in the immediate 
future can be obtained by giving more attention to the 
tools and equipment which are associated with the general- 
purpose tractor and by more specifically adapting them to 
corn belt conditions. I believe it is quite possible to suc- 
cessfully apply the “general-purpose” idea to other imple- 
ments as successfully as it has been to the tractor. As a 
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matter of fact, we have accomplished quite a bit along 
this line ourselves. 


For instance, we have adapted the grain drill to the 
planting of all our crops, except corn. The traditional 
method of sowing oats is to broadcast them into corn stalks 
and disk them in. Farmers for a long time have recognized 
that superior results could be obtained by drilling the oats 
in, and our experiment stations have shown an increase 
of from 5 to 10 bushels per acre by so doing. However, 
the drill has never come into general use for sowing oats, 
because we have never been supplied with a drill which 
did not clog in corn stalks. After several years of experi- 
mentation, in cooperation with engineers of one of the 
large farm equipment manufacturers, we found a type of 
drill which would successfully operate in corn stalks. This 
drill employs a double disk, saw-blade furrow opener 16 
inches in diameter, spaced 7 inches and staggered 6 inches. 
We now use this type of drill for sowing oats, wheat, sweet 
clover, flax, rye and barley in 7-inch rows and soybeans in 
21-inch rows. This drill is also used to apply all of our 
fertilizer; thus we have-what might be called a general- 
purpose planting tool. 


There are, however, numerous improvements which are 
still necessary on these drills. First of all, we have been 
able to obtain only a 16-7 drill and we require an 18-7 drill 
to cover four corn rows when drilling oats in corn stubble. 
Further improvements could be made in changing the fer- 
tilizer feed mechanism tv distribute the fertilizer more 
uniformly. It is also necessary for us to increase the size 
of the fertilizer and grain boxes in order to complete a 
round on a field one-half mile wide. 


In respect to tillage equipment, we have adapted the 
heavy field cultivator, employing either spear points or 
sweeps as our general-purpose tool for the eradication of 
weeds and for general seedbed preparation, replacing the 
disk harrow and in some cases even replacing the plow. 


We are using our combines as general-purpose harves- 
ters for all crops except corn, and during the past season 
we even harvested two large fields of corn with combines. 
The only problem standing in the way of general use of 
the combine to harvest corn is that of storing shelled corn. 
Our work seems to indicate that it is quite possible to 
overcome this difficulty by employing early-maturing vari- 
eties of corn and by the use of special ventilated storage 
bins, 

I merely cited these applications as illustrations of 
what I mean by “general-purpose” implements. It is easy 
to visualize what standardization on a definite type of grain 
drill, tillage equipment and harvesting machine would 
mean, both to the corn belt farmer and to the impjement 
manufacturer. It would mean that power machinery could 
be sold cheaper, be better designed and approach more 
nearly in mechanical efficiency and low maintenance cost 


‘to the standard of production machines employed in indus- 


try. It would mean to the farmer that he would be able to 
buy cheaper and better machinery, and that his field opera- 
tious would become simpler. In the light of our experience 
such standardization is entirely possible and if successfully 
followed out should lead to increased use of power machin- 
ery in the corn belt. 


The problems of the corn belt farmer cannot be solved 
by the application of mass production methods as such, nor 
by increasingly larger machines. Corn belt farming is more 
a matter of precision and intensive cultivation. While I 
believe that the general-purpose tractor, which has so 
definitely proved itself in the corn belt, can be profitably 
increased in power in the same way that our automobile 
engines have been stepped up from 50 to 100 horsepower, 
I believe that the tractor can, at the present time, be con- 
sidered the best designed and most efficient piece of ma 
chinery we have and that the associated equipment de- 
serves attention first of all in order to bring it up to this 
same level of perfection and standardization. 
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A Correction 


TTENTION has been called to the fact that in the arti- 
A cle entitled “The Philosophy of Agricultural Engineer- 

ing,” by J. Brownlee Davidson, in the August issue of 
AGRICULTURAL ENGINEERING, some of the copy was trans- 
posed from its proper place, confusing the sense of the 
article. Beginning at the middle of the second column on 
page 307, and running well down in the first column on 
page 308, the paragraphs should read as follows: 

As a background to the discussion which is to follow, 
it might be desirable to quote a conventional and accepted 
definition for engineering: “The art of organizing and 
directing men and the utilization of the forces and ma- 
terials of nature for the benefit of mankind.” In other 
words the engineer is a specialist in labor—the organization 
and direction of men; in power—the forces of nature; and in 
materials—the materials of construction and manufacture. 
Regardless of the branch of the profession to which an 
engineer may belong, the motive and objective of his 
work is to utilize labor, power and materials to produce 
efficiently goods and services to supply human needs; to 
make life more comfortable, surroundings more pleasant, 
environment more livable; to facilitate travel, transporta- 
tion and communication, and to provide opportunity for 
culture and advancement, 


The engineer contributes to these objectives in three 
ways. One is by doing a thing so well that it does not 
need to be done over again for some time. For instance, 
water may be carried from a well to the house in a pail 
and the requirements for water may be such that the trip 
to the well and return may be repeated several times in 
a day. By stretching a pipe, an elongated container from 
the well to house, with a pump to move the water in the 
pipe, the container does not need to be moved or replaced. 
The selection of the right kind and quantity of materials 
makes the installation permanent. 


The second way in which the engineer works is to 
reduce waste and to make effort more effective. The 
cleaning of grain, removing weed seed, reduces waste of 
effort in growing a crop. The building of a hard-surfaced 
road reduces the waste due to rolling resistance to a 
wheeled vehicle. Artificial silk has an appeal because it 
obviates the necessity of looking after silk worms, and the 
spinning of artificial silk costs less in effort than unwind- 
ing raw silk from cocoons. 

The third principal field of activity of the engineer is 
to multiply the output of human effort by the application 
of power. The process began when early man subdued an 
animal, perhaps an ox, and tied it to his crude plow. It 
continued to the present use of fuels and the power of 
waterfalls. The application of power to conserve labor 
and increase output is something to cogitate about. Man 
as a motor is hopelessly outclassed. A strong man can 
develop about one-eighth horsepower, an _ insignificant 
amount when output is desired. A man may travel with 
his own energy about 2% miles per hour. With power in an 
automobile on a good road it is practicable to travel 60 miles 
per hour, and even 220 miles per hour has been attained. 
The principal cause for the difference in speed is power. 

The output of the worker the world over is directly re- 
lated to the amount of power utilized per worker. In 
China most of the workers work without any assistance in 
the way of a motor. The production under such condi- 
tions may be considered unity. In France with the power 
used per worker it is estimated that the output is in- 
creased 814 times; in Great Britain, 18 times; and in the 
United States, 30 times. To use an illustration frequently 
used, every American worker has the equivalent of thirty 
slaves at his command. 

The utilization of energy has resulted in an enormous 
output of the worker, and this increase has been the 
means of advancing well-being. Well-being is here in- 
tended to include the worthwhile values of life as well as 
the prerequisites of comfort, pleasure and happiness, 
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The Poppelsdorf Mole-Tile Drainage System 


By N. L. 


HE rate of progress in various fields of agricultural 

engineering work is extremely different. In some 

lines our forefathers have already succeeded, it being 
necessary only to expand their ideas to fit the beginning 
of the twentieth century, the machine age. Examples of 
this are the mechanization of plowing or the complicated 
process of harvesting grain or any other kind of surface 
field work. In other lines the world’s progress in agricul- 
tural machinery is yet in its infancy, in such, for example, 
as in growing and harvesting truck and row crops or effi- 
cient drainage by mechanical means. 


A great drawback always in humid regions has been 
the lack of natural aeration of the soil. Too much mois- 
ture prevented the airing process. In many cases only 
the lack of efficient means of drainage kept the soil from 
being as fertile and valuable as naturally drained soil. 
There is no denying the benefit of drainage. Farmers in 
all humid or semi-humid areas of the world appreciate 
greatly the necessity and possibility of improving their 
crops and their fields for future crops by drainage. 

Draining the soil is done chiefly by “tile drainage,” 
the best known and most highly developed method of 
under-draining. The great expense and slowness of in- 
stalling tiles is considered to be a great obstacle to rapid 
reclamation of wet land, as capable, when once drained, 
of producing good crops as any other soil. Various ways 
have been taken to overcome these obstacles. During the 
past fifty years they have been tried and developed, yet 
none of them have become good enough to be considered 
usable regardless of changing soil conditions. Of course, 
cutting down the costs and increasing the speed of con- 
struction must not be obtained by sacrificing the quality 
of the work. Both combining timeliness with quality, 
economy and ability to work under widely varying condi- 
tions seems to be accomplished by the combined “mole- 
tile” drainage method. 

The first step towards mole-tile draining was the reg- 
ular “mole” drainage. This method has long been well 


known in Europe, and by the end of the last century also 
in America, 


‘Research assistant, Montana Agricultural Experiment Sta- 
tion. Formerly of the department for the supervision of agricul- 
tural engineering research, German Department of Agriculture 
(Berlin). Assoc. Mem. A.S.A.E. 


A tractor with windlass and anchor for pulling a mole and 
chain of tile 


Wallem’ 


In the beginning, a long time before “tile-drainage” 
was developed, peasants tried to imitate the mole by 
using a plow having a vertical knife attached to the frame, 
at the bottom of which a little barrel-shaped body 
(mole) was mounted. This, of course, was a very unhandy 
and inefficient tool. Consequently the tile drainage method 
in its most primitive stage gained favor and commercial 
manufacturing of tiles developed slowly. 


Only through the idea of using a windlass on trac- 
tors was a new incentive given to engineers to develop 
a practical tractor mole draining equipment.? No doubt 
the windlasses will be developed to a state where every 
farmer can attach and detach the windlass in a few min- 
utes just as he does his row crop tools. This will be a 
great step in advance. 


Of course there are a number of difficulties to be 
overcome, as, for instance, the varying shape of the sur- 
face and the varying character of the subsoil. If the sur- 
face is entirely level or rolling, the gradient must be 
obtained by adjusting the knife for depth. The subsoil 
always has to be of a stiff clayey nature in order to in- 
sure the staying open of the tunnels; otherwise their 
walls would break down. 


It is further understood that only a small portion of 
the land necessary to be drained either in Europe or 
America could be drained by the regular “mole” method. 
This portion, however, represents a large area and it cer- 
tainly will pay to use the “mole” wherever it can be used. 
But there is much other fertile land left to be drained 
for economical use. From this point of view the regular 
mole drainage method has its rather narrow limits. 


It also is claimed that most mole tunnels give three to 
ten years satisfactory service, it then being necessary 
to plow new tunnels. Consequently, the thought of using 
tiles in connection with moles, the combination of the 
“mole” and “tile” drainage, came to the minds of agri- 
cultural engineers at first in England and Holland. The 
well-known machine manufacturing company, Fowler, in 
Leeds, England, tried to solve the problem by the follow- 
ing process: First, the mole was pulled in the original 
way for about 25 yards; then square holes were dug and 
a special device for pushing in the tiles or pipes was ap- 
plied. Professor Visser in Holland, a pioneer in recent 
mole drainage on the European continent, attached tiles 
to long boards. These boards were then pulled into the 
mole tunnels made beforehand. Both the English and 
the Dutch system failed under ordinary agricultural condi- 
tions, yet an efficient method of draining the Zuider Zee 
has been developed from these experiments, but in this 
case square-shaped wooden boxes having sharp points in 
front were drawn in behind the mole instead of tiles. 


In order to develop the idea of combining the “mole” 
and the “tile’ method so that it could be applied in agri- 
culture and recommended to farmers, the problem was 
taken up again in 1928 by Professor Dr. Eng. K. Vorm- 
felde* and Dr. Eng. Von Sybel‘ of the Poppelsdorf Depart- 
ment of Agricultural Engineering, Germany. They pro- 
posed to use a centering cable for pulling the tiles through 


The recent experiences of the Bonn Poppelsdorf Department 
of Agricultural Engineering (on the Rhine, Germany, the pro- 
moter of the Mole-Tile drainage system) in constructing vine- 
yard windlasses, speeded up the job of designing and attaching 
suitable windlasses for bigger motors and tractors. 


‘Head of the department of agricultural engineering at Bonn 
Poppelsdorf, near Cologne on the Rhine, Germany. (Landmasch- 
inen-Institute Bonn Poppelsdorf, Rhein, Germany.) 


‘Formerly assistant agricultural engineer at the above-named 
institution, now professor department of agricultural engineer- 
ing, University Jena, Germany. 
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Sketch showing general layout and preparation for mole tiling 


the tunnels right behind the mole. As was found out 
later by them, this method had been tried before in other 
places (also in America) but with little success. They 
succeeded by developing a number of auxiliary devices, 
thus bringing the method to a usable and efficient stage. 


The idea of the Poppelsdorf drainage system is briefly 
as follows: Tiles are lined up on a rope or cable which is 
connected with the mole and pulled in behind it. After the 
end of the proposed tile line has been reached by the 
mole (the tractor with a windlass remaining stationary 
at the end of the field) the connection between the rope 
and the mole is released and the rope is pulled out in the 
opposite direction, while the tiles stay in the tunnels 
and the mole is wound up to be transported to another 
line. 


Of course it was a long way from the first experiments 
to the final development of an efficient and reliable out- 
fit ready for use by a farmer or a contractor. 

Instead of the original hemp rope, a steel cable was 
tested and found very easy to handle. But both the ropes 
and cables could not be used in the great lengths de- 
sired because there was no way of laying out and di- 
recting a rope 500 feet in length as is often required. 

Therefore, the rope with the tiles lined up on them are 
now laid out in four or five hundred-foot pieces. The op- 
eration of lining up the tiles on the cable was simplified 
by using a long wire needle to be pushed through the 
necessary number of tiles at once, thus making it possible 
to pull the cable through the tiles. For keeping the tiles 
in a straight row for the pulling-through operation, they 
were laid out in V-shaped channels of the required length 
made of boards. Exact centering of the tiles on the cable 
was accomplished only by putting on the cable small 
sheet iron eggs of the exact size to just fit the inside of 
the tiles. 

In order to couple these 100-foot pieces, a new coupling 
device has been applied, suitable both for cables and hold- 
ing-disks. When starting to pull in the first 100 feet, one 
end of the cable is coupled with the mole while the tiles 
are held together by a holding disk which is attached 
at the other end. As soon as the first piece has almost 
disappeared in the hole, the disk is removed while the 
next piece is coupled, another disk being attached to the 
end of the new piece. A very simple construction has 
been developed for automatic releasing of the cable from 
the mole when it arrives at the end of the line. The 
whole cable is then pulled out again by horse or small 
hand windlass as mentioned above. 


For varying soil conditions, the sizes of tiles and the 
depth and spacing of the tunnels have to be adjusted 
just as with the regular hand-laid tiles. The first experi- 
ments in Germany have been carried out with small lateral 
tiles of 1% to 2 inches with a mole of almost 5 inches, 
a two-plow wheel type tractor with windlass being used. 
With a correspondingly greater power it undoubtedly will 
be possible to use larger size moles and tiles for laterals 
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Illustration showing self-releasing action of the mole and tile 
cable at the end of the line 


or mains. In the experiments of the department mention- 
ed, tunnels 400 feet long have been successfully completed, 
the distance between the lines being 40 feet with a depth 
of 3.6 feet, and 328 feet of tiles were easily laid in 45 min- 
utes. In an eight-hour working day, with 40-foot spacing, 
3280 feet of tiles or 3.2 acres could be laid per day. 

The new system of mole-tile drainage costs about 50 
per cent of that for hand-laid tile drainage, while regular 
mole drainage without tiles could be put in at only 20 
per cent of the cost of hand-laid tiles." The 50 per cent 
cent saving is due not only to less labor (by avoiding 
digging the trenches), but also to mechanizing the laying 
of the tiles and saving the refilling of the trenches. With 
a daily capacity of 3280 feet, the costs* per foot amount 
to 2.02 cents’. The cost* per acre was $20.70". The ca- 
pacity and corresponding costs will change with the size 
of tile and the depth and spacing required by local condi- 
tions. By the method described in comparison with regu- 
lar tiling only very little human labor is required for op- 
erating the mole-tile draining outfit. Also, as against the 
regular mole system, light soils can be drained by the new 
system. Of course, not every soil is adapted even to mole- 
tile drainage, but the amount of land not suited to it 
on account of stones, stumps or too coarse gravel is rel- 
atively small. 


The way the mole tile operation is done assures very 
close joints between the tiles. The tiles are pulled in 
under a slight pressure, which, however, is not great 
enough to crack them. Experts stated that the tiles laid 
behind the mole were lying better in their tunnels than 
when laid by hand. 

The mole-tile system of draining land makes it possible 
to utilize tractors more efficiently and to drain about 
double an area of land at the same expense. 


*'These figures are for German conditions. 

‘Figures based on the plan projected for a certain field, using 
German labor and prices, transferred into United States money 
at the rate of 4.20 marks per $1.00. Specified data available. 


Including levelling the ground by hand which is sometimes 
necessary. : 


Novem 


i LT 


iN 


cast-ir 
adequé 
ing eff 
consid 
radiat 
windo 
than k 
low, 1 
to ceil 
radiat 

Th 
heatec 
tubule 
The t 
prope! 
the fi 


perat 
taine: 
A 
mum 
gravi 
again 
have 
as p 
of th 
econt 
the | 
Incre 
resul 
level: 
The 
than 
it is 
of r 
stear 
and 
of tl 
in tl 
unex 
unfa 
men 
P 
tive 
tran 
dizes 
redu 
radi 
appl 
colu 
T 
and 
wall 
obta 
with 
pair 
incl 
wit 
ing 


eS fam AT SY UR aoe “bea sf Apes <a Se eae, Sere ea oh Sa gee eae. aE: 
Soe Sor ~ Rif oa ae met tee : oe: at 7 ce oe Me age ee gee ‘ > Boe os eg ee ee? i 
Agha <<” Senet aiai eae Sree (ea eo Sy pease 1 reese By a4 oe eres eietglnaene laullien 
Bie 2 RE es, OR ie. + SRE, ae a Ses eta wi Dat + Ap mare peyte tag Sa Br Se. ae ae 
Bik hat) er oie tT Sa Ay ae, oe Sac i Th eae ie ore a “i aie ela SR eS eee” yg Se ee 
Bite me ae Yea 2 eee eee she ora Be Se” ale ae ae Sos | os een ae Bi eae ayn Se Groerts 
Sees RA ae sg Re UO oe aa ee Se lt = Sees oe ee ees ee Re 
Highest : a ‘s ate ) (ae 4 ee gel — dl ji iz : a 
We - % 
Ron a 
8 ‘Sy 
2 420 Ce Vol. 7 mes 
_ o x ; 
ie " . 
he are { | 
ney i c a a . 
eae = Oa oe | a . i " ie } 
Line 2 oe Ey = = > S 4 a ; 
es a —. . 
2 piste" rrermerE, —O Pd | 
se a) Fin —— oe . Mofe S = a = . —_ ’ = | 
eps ip er fa: * q 
a wae |. aa sige? : 
ae ? a “ eR eceteennentl 7" 
ie wall og f Vp : B - | 
ae ———_ VAL ; 
Sees ; a cee files C4 yp? : wail 
ay £ We ce : 
a Hond RWW RL es | nk. 
y eee . er SS a Aa ; es 
Pi os Windlass gee ys —— 1% ig  , | one 
ag _® : >. 
i pe 70 keg , SA LL | Station 
: : gon ; eee ae ier “ - . = As : atior 
ra LES Coypling das i a, si ) Oa —— ealidiiaiiamii } §$Manuf 
oe? Oita er mao eanea ae n= = . : 
8 CE V Shoped Beordyg iil ~ 7% Ss a QV SOT] Oar re 
ee hhh — j The 
fe 33 ee Step & 
a ee: : aE 
if 
ee | 
a ee . | 
Pe = : 
: ae - ERI 
mies 
fea iy 
Veta: sugge 
>) /  humat 
Tees Th 
an; | lar or 
eee: / omy ¢ 
ce / same 
ee i | inclos 
ae ' reduc 
Bl Sie . 
th er eae 
2 
(a 
ot a3 q 
arene Syma ard iar : 
tg Ds . 
Bh AT 
Ce ee 
lS | 
Vee 
A bits? : 
So eae . r 
Re te ae | 
ae | rool 
ta oes i eco! 
Ye = : } test 
egos | per: 
a eae fF ag 
ee ; use 
=. ; : per: 
cai “ | 
ies - ag 
% eee ie 
es. - 4 
oe | 
ee: | 
‘ae : 
(oo | 
ee Se heats 
ae ae 
ee - - : pas 
is. eee ee Re ee yr St eae ‘of maa, Peay Bas iors yal Set = 4! hey eee ae Pe | et et Se a en 
ee) Se ae ee ee ae ae th a Re eM eS ee | 
1. CES. = en eee ati BRS cic. SiMe ibe Samm = a ONT kG ca SN tn Rn a ey aS he See ghee) eae a See, ea ee 
cee eee tg “eer ee bade oct ee a a — be te ete ee cs 5 . eee Bo cla = : ee Sa i ee Saas ; 
Bree a gaa a Pe =, ea Sa Sa. eer. tee a ae Se Te he eae a MB SYR RS ee ‘ 
eee Bes See ad ess a eS wees aed x es eer a20 ie ea ae rss & 
+ ep ene Baers ig) A eae ME oD: SR se ees eee EE Sea 7 2 Rae SS HR ait dea Pa ie eae ® 
1 po RECA rina Oy ec Alcea ee decked ae Sn | eee 2: ele « eS a Pe ge Se hike | - ht, ae 
Mt Rented Bioeth eae a ee ait Soe Sere. eae =e) ee ie a ae hie ee oe my et ae tod 
POR ysl eet Thee TN Yd. Me he RO oS Shao 2 Se fas fees es hue ae eee hay t/a Sues 
1 ol Dail 7 le RR = AR aig AER =i oc > aN IA NS a ae eee |) Vie Pei sere cerca, pres 3 ees ewe ees oe Ae ONT RR in ai. ts Rem 


le 


: 
} 
: 
. 
| 
! 
i 


November, 1931 AGRICULTURAL 


ENGINEERING 421 


HIU“WVUHUAUVIUVVVTT I i TM iil ntti itr TNttNNNNNaNNNNKNKNNNNGNNNGN KAW 


Agricultural Engineering Digest 


A review of current literature on agricultural engineering by R. W. Trullinger, specialist in 
agricultural engineering, Office of Experiment Stations, U. S. Department of Agriculture. 
Requests for copies of publications abstracted should be addressed direct to the publisher. 


tut Mii MU MOTT MILA TUTTI ULLAL UL LLL LL 


Investigation of Various Factors Affecting the Heating of 
Rooms with Direct Steam Radiators, A. C. Willard, A. P. Kratz, 
H, K. Fahnestock, and S. Konzo (Illinois University Engineering 
Experiment Station (Urbana) Bulletin 223 (1931), pp. 104, figs. 
51).—Studies conducted by the Illinois Engineering Experiment 
Station, in cooperation with the Institute of Boiler and Radiator 
Manufacturers and the Illinois Master Plumbers’ Association, 
are reported. 

The results show that the steam condensation of a direct 
cast-iron radiator, expressed in pounds of condensate, is not an 
adequate measure of the performance of the radiator. The heat- 
ing effect produced on the air in the room must be taken into- 
consideration in making comparisons between different types of 
radiators. Long, low, thin cast-iron radiators placed under 
windows heat a room more comfortably and more economically 
than higher column or tubular radiators similarly placed. Long, 
low, thin cast-iron radiators maintain materially better floor 
to ceiling temperature differentials than high column or tubular 
radiators. 

The larger portion of the temperature differential in a room 
heated with direct steam cast-iron radiators of the column and 
tubular types occurs between the floor and the breathing level. 
The temperature used as an indication of whether a room is 
properly heated or not should be observed at some level nearer 
the floor than the breathing level. A 30-inch level is tentatively 
suggested as more representative of conditions in the zone of 
human occupancy. 

The use of a properly designed inclosure or shield on a tubu- 
lar or column type of radiator results in a gain in steam econ- 
omy and equally or more satisfactory air temperature conditions 
in the room, as compared with those obtained by the use of the 
same radiator uninclosed. The used of an improperly designed 
inclosure on a tubular or column type of radiator results in a 
reduction in steam condensation and in unsatisfactory air tem- 
perature conditions in the room, as compared with those ob- 
tained by the use of the same radiator uninclosed. 

A properly designed inclosure or shield should offer a mini- 
mum of resistance to the flow of air over the radiator under 
gravity head, and should protect the wall back of the radiator 
against the effect of direct radiation from the radiator. It should 
have the top of the opening in the face of the inclosure as high 
as possible and permit free access of air over the lower half 
of the radiator, especially near the floor. No material gain in 
economy or room temperature conditions may be realized from 
the use of an inclosure or shield on a wall type of radiator. 
Increasing the size of an inclosed or an uninclosed radiator 
results in a uniform increase in the room temperature at all 
levels in the room, and an increase in the steam condensation. 
The steam condensation, however, increases at a greater rate 
than the increase in indoor-outdoor temperature difference, and 
it is not safe to predict the steam condensation for one size 
of radiator from the room temperature gradient curves and 
steam condensation for another size. Both steam condensation 
and room air temperature conditions are affected by the location 
of the heating unit. In general the location under a window 
in the exposed wall is to be preferred to a location near an 
unexposed or warm wall. The location near the ceiling is a most 
unfavorable location for a radiator and is not to be recom- 
mended. 

Painting a radiator or inclosure with an oil paint, irrespec- 
tive of the color of the paint, has no material effect on the heat 
transmission as compared with that for foundry finish or oxi- 
dized iron. Galvanizing or painting with metallic bronze paint 
reduces the heat transmission from an inclosed or uninclosed 
radiator below that obtained with oil paint. The reduction is 
approximately 9 per cent in the case of uninclosed tubular or 
column radiators, 

The use of an inclosure having clearance between the radiator 
and the back of the inclosure reduces the temperature of the 
wall surface back of the radiator approximately 45 F below that 
obtained with an uninclosed radiator. The use of an inclosure 
with a galvanized back, or one painted with metallic bronze 
paint, reduces the temperature of the wall surface back of the 
inclosure from 10 to 25 F below that obtained with an inclosure 
with the back painted with oil paint. In this respect galvaniz- 

ing is slightly more effective than gold or aluminum bronze. 

The use of storm sash alone does not materially affect the 
room air temperature conditions, but did effect a gain in steam 
economy of approximately 11 per cent in the particular room 
tested. The use of a storm door alone improves room air tem- 
perature conditions, and in the particular room tested effected 
a gain in steam economy of approximately 21 per cent. The 
use of both storm door and storm sash improves room air tem- 
perature conditions, and in the particular room tested effected 
a gain in steam economy of 31.7 per cent. The actual saving in 
Seneral will be dependent on the ratio of window and door area 
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to exposed wall area and on the air tightness of the storm door 
and sash. 

Variations in basement and attic temperatures do not have 
a material effect on room air temperature conditions. Variations 
in the amount and arrangement of the exposed walls may have 
a very material influence on both room air temperature condi- 
tions and steam economy. The degree of comfort experienced 
by the occupants of a room is greatly influenced by the tem- 
perature of the inner surface of the walls as well as by the 
temperature of the air in the room. 

The temperature of the inside surface of exposed standard 
frame walls varies from 67 to 59 F for walls not exposed to 
air movement and from 65 to 53 F for walls exposed to an air 
movement of approximately 10 miles per hour as the outdoor 
temperature ranges from 40 to —10 F and the indoor temper- 
ature remains constant at 72.5 F, The temperature of the inside 
surface of single pane glass without storm sash, and with an 
outdoor temperature of —2 F, is approximately 33 F when not 
exposed to air movement and 17.5 F when exposed to air move- 
ment of approximately 10 miles per hour. The temperature of 
the inside surface of the inside glass pane when storm sash is 
used and with an outdoor temperature of —2 F is approximately 
52 F when not exposed to air movement and 41 F when exposed 
to air movement of approximately 10 miles per hour. 

The use of curtains and shades does not materially affect the 
room air temperature conditions and steam economy, but does 
serve to increase the degree of comfort of the occupants by 
shielding them from radiation to the cold glass surfaces. 


Note on Research Work Done by the Special Irrigation Divi- 
sion Since Its Formation in June, 1916, C. C. Inglis (Bombay 
Publis Works Department, Technical Paper 28 (1929), pp. [4] + 
36, pls. 2, figs. 36).—This is a summary of the important points 
of several lines of hydraulic research conducted during the past 
15 years by the Irrigation Division. 


Engineers Seek Best Terrace Plans, R. W. Baird and H. J. 
Harper (Oklahoma Station (Stillwater) Report 1927-1930, pp. 
280-282, figs. 2).—The progress results of terracing studies are 
reported which indicate that terrace ridges can be constructed 
cheaper with a crawler type of tractor and grader than when a 
wheel tractor is used. 

The percentage of run-off does not vary appreciably when a 
2, 3 or 4-foot vertical interval is used between terrace ridges. 
The rate of rainfall and moisture content of the soil affect the 
percentage of run-off for a given rain. Variations from less 
than 20 to more than 65 per cent have occurred from similar 
heavy rains. 

The amount of run-off water increases with the fall, or gradi- 
ent, of the terrace ridge, and where the gradient exceeds 4 inches 
per 100 feet, considerable quantities of sand are carried along 
the causeway by the run-off water. The total sediment carried 
away in run-off water from the area bounded by a terrace ridge 
having a gradient of 4 inches per 100 feet is less than 2 tons 
of soil per acre per year. This rate of erosion is less than 5 
per cent as rapid as that which occurred on an adjacent area 
of unterraced land. 

The temporary ground water level is usually higher on the 
terraced land than on unterraced land during the spring months 
when the rainfall is greater than at other periods during the 
year. 


Harvesting Cornstalks for Industrial Uses, J. B. Davidson 
and E. V. Collins (Iowa Station (Ames) Bulletin 274 (1930), pp. 
373-394, figs. 18).—Investigations are reported which were con- 
ducted partly in cooperation with the Iowa Engineering Experi- 
ment Station. : 

The results show that the development of industrial uses for 
cornstalks is dependent, in large measure, upon an adequate 
supply of raw material at a reasonable cost. Cornstalks, being 
light and bulky, are difficult to handle, and economical harvest- 
ing is essentially a problem of reducing labor. The yield of 
cornstalks (15 per cent water content basis) varies from 1 to 
2 tons per acre. Dry, wind-blown stalks in Iowa may be ex- 
pected to yield from 0.5 to 1.5 tons per acre. Cornstalks can 
not be harvested economically by hand. Harvesting with corn 
binder, husker-shredder, and baler costs about $7 per ton under 
average conditions. Harvesting by breaking, raking and baling 
in the fleld is a very practicable method, and the cost for aver- 
age conditions is about $3.55 per ton. Under favorable condi- 
tions the cost may be $2.70 or less per ton. Combination ma- 
chines, consisting of mower, rake and baler, reduce labor. The 
harvesting of 236.8 tons at Ames in 1930 cost $2.49 per ton 
exclusive of machinery costs. A reasonable estimate of the cost 
of machinery, exclusive of power, is 50 cents per ton. 

The cost of collecting baled stalks in the field, transporting 
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them 8 miles and unloading is about $1.80 per ton. Collecting 
236.8 tons of stalks at Ames, hauling them to the station, 1 to 4 
miles and unloading into cars cost $1.23 per ton. Corn- 
stalks when baled without shredding do not absorb water so 
readily and tend to store better when piled. The capacity of 
the baler, however, is increased if the stalks are shredded and 
the weight of bales is increased. The cost of piling cornstalks 
was 35 cents per ton with an inclined elevator. 


[Agricultural Engineering Investigations at the Iowa Station] 
(Iowa Station (Ames) Report 1929, pp. 11, 12).—Studies on the 
practicability of waterproofing a masonry arch roof indicated 
the feasibility and utility of pointing up all open joints with 
rich mortar, painting each concrete rib with neat cement wash, 
and painting the entire roof with two coats of raw linseed oil. 

A study of nearly 100 cows showed a rather definite relation- 
ship between the weight of the cow and the length of stall plat- 
form necessary. By dividing the weight of the cow by 50 and 
adding 36.5 inches to the quotient, one can very closely approxi- 
mate the proper stall length from the center of the manger curb 
to the gutter. 

Data also are briefly reported on the cost of corn production. 


Farm Water Power, G. M. Warren (U. S. Department of 
Agriculture, Farmers’ Bulletin 1658 (1931), pp. II + 22, figs. 20). 
—This bulletin supersedes Farmers’ Bulletin 1430. It describes 
and illustrates a number of typical farm water-power plants 
and gives practical information on their planning, installation 
and maintenance. 


New Jersey Brooder House or Small Laying House, J. C. 
Taylor and E. R, Gross (New Jersey Station (New Brunswick) 
Hints to Poultrymen, 19 (1931), No. 5, pp. 4, figs. 5).—Practical 
information is given on the construction of this house, together 
with working drawings and a bill of materials. 

[Agricultural Engineering Investigations at the Indiana Sta- 
tion] (Indiana Station (LaFayette) Report 1930, pp. 8-14, figs. 
4).—In the corn borer control studies plow coverage tests, made 
to determine the cornstalk coverage ability of different size plow 
bottoms and the value of trash wires or shields and large coul- 
ters and jointers plowing at a depth of 7 inches, gave a cov- 
erage of 99.101 per cent with i14-inch-bottom plows, 99.265 with 
16-inch plows, and 99.286 per cent with 18-inch plows. At a 
depth of 8 inches the 14-inch plows gave a coverage of 99.46 
per cent, the 16-inch plows 99.536, and the 18-inch plows 99.475 
per cent. A check made with the same types of plows without 
trash wires or shields and the regular coulters and jointers 
plowing at a depth of 7 inches gave a coverage of 95.16 per 
cent, or left 6.18 times as much trash exposed as when these 
special devices were used. The use of electric current to kill 
corn borers in either growing or dry stalks did not seem prac- 
tical because of the high resistance of the borer and the very 
poor conductivity of either green or dry stalks. 

Low cutting attachments for combines for harvesting soy- 
beans were found to reduce the cutter-bar losses in proportion 
to the lowness of cutting. In order to reduce cutting losses to 
a minimum without causing other serious handicaps, a combine 
should be able to cut soybeans 2 inches above the ground on 
level land. The use of windrow and pick-up attachments in 
harvesting soybeans increased the loss of beans. The soybeans 
did not cure well in the swath because the stubble was too 
short to support the swath off the ground. Windrow and pick-up 
attachments were found to be satisfactory for harvesting wheat, 
but unless weed or clover growth was unusually rank windrow- 
ing was not necessary for satisfactory combining of wheat. 

The use of insulation and ice in one room of the partially 
below ground apple storage at the Moses Fell Annex farm near 
Bedford reduced temperatures from 5 to 14 F below those in 
the air-cooled room. It was possible to maintain the tempera- 
ture in the iced room below 50 F. The greatest difference in 
temperature between the two rooms was during the warmest 
weather. Grading of Grimes and Jonathan apples in storage 
from September 16 to December 16 showed 4 per cent more 
sound fruit in the iced room than in the air-cooled room. The 
relative humidity in the iced room remained very close to 90 
per cent, which was approximately 10 per cent higher than that 
of the ventilated room. Both Grimes and Jonathan shriveled 
more quickly in the ventilated room than in the iced room. 
Smoke tests showed a complete air change every 5 minutes in 
each room when the exhaust fans were operated. The cost of 
ice and electricity was 14 cents per bushel in 1929-30 as com- 
pared with 18 cents in 1928-29. Before the room was insulated 
the cost was 23.5 cents per bushel in 1925-26 and 26.9 cents 
in 1926-27. 

In the terracing studies on the Paoli field no noticeable ero- 
sion took place in terrace flow lines with grades as steep as 
0.7 feet per hundred feet when the field was in clover and 
timothy sod. When in wheat, erosion took place in flow lines 
with a fall of over 0.5 feet per hundred feet. When the field 
was in corn some erosion took place in terrace flow lines with 
a fall of over 0.4 feet per hundred feet. When the grade of the 
flow line was less than 0.3 feet per hundred feet, there was not 
sufficient grade to keep the flow line clear of the soil which 
washed into it from between terraces. In sections in which 
corn rows crossed the terraces it was necessary to clean out 
the flow lines with shovels. 

In poultry housing studies 4 years’ results showed no definite 
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benefits in winter of long-time egg production arising from the 
use of insulation or special ventilation devices. Although ex- 
treme drops in outside temperature were not accompanied by as 
severe changes in the insulated houses as in the uninsulated 
pens, there was very little difference in egg production. Pen 
temperatures maintained above 40 F by means of artificial heat 
did not increase egg production. Birds confined in an open-front 
house maintained egg production until April, but after that 
laid less eggs than did birds permitted to go outside each day. 
The mortality also increased among the confined birds. 

In grain and hay drying tests hot air blown through freshly 
cut alfalfa on false bottoms in large sheet-iron tanks dried the 
hay at the rate of 400 pounds of dry hay per hour. The hay 
was cut and blown into the tank with a silage cutter. This 
recut hay packed together readily and required stirring to permit 
the air to pass through it and carry off the moisture. The same 
equipment was satisfactorily used for drying wheat which had 
passed through the hot water treatment for smut. Three thou- 
sand bushels of river bottom corn were dried in the crib by forc- 
ing heated air up through an air distributing tunnel, 2 feet 
wide and 2.5 feet high, built through the middle and extending 
the full length of the crib. The corn, as it came from the field, 
contained from 60 to 70 per cent of moisture in the cob and 
from 30 to 40 per cent in the grain. After treatment the grain 
contained 18 per cent and the cob 30 per cent of moisture. The 
cost of fuel and labor was 3 cents per bushel. 

In studies of uses of electricity the use of a 10-hp motor to 
drive a 20 by 32-inch thresher was shown to be satisfactory for 
threshing wheat, oats and soybeans. Records of electric brood- 
ers operated on Indiana farms in 1929 and 1930 during April, 
May and June indicate that fuel costs for electricity at 3 cents 
per kilowatt hour may be considerably less than for hard coal 
at $16 per ton. This difference is largely attributable to the 
practice of cutting off the current to the brooder on warm days. 
Brief data also are given on the cost of milk cooling with elec- 
tric refrigerator, power cost for stationary spray plant, and 
cost of grinding oats. 


(Agricultural Engineering Investigations at the Iowa Station] 
(Iowa Station (Ames) Report 1930, pp. 9-11).—Studies in the 
waterproofing of the tile roof of a masonry arch barn indicated 
the value of an asphalt paint of a sufficiently high melting 
point to resist the heat of the sun. Although fiber paints proved 
satisfactory, they are expensive. The cost of roof treatment 
with asphalt and aluminum paints is reasonable, the cost of 
pe material being approximately $2.50 per square (100 square 
eet). 

In studies of stall floors for dairy barns over a period of 10 
years, it was found that the bituminous concrete type failed 
completely, the concrete and rubber type showed little or no 
wear, bituminous floors laid over concrete and tile showed con- 
siderable distortion and required replacing, and cork brick and 
wooden block resisted wear but were not satisfactory from a 
sanitary standpoint. 

Tests of a fan system of mechanical ventilation for dairy 
barns driven by electric motors indicated that such a system 
has much merit where a reliable source of electric current is at 
hand. The control of ventilation is much more positive than 
where the rarefaction of air due to heating is used to induce 
circulation for ventilation. 

Brief data also are presented on cost of creamery buildings, 
harvesting corn stover for industrial purposes, and labor and 
power costs of corn production. 


Electrifying the Kerosene Incubator, O. E. Robey (Michigan 
Station (East Lansing) Quarterly Bulletin, 13 (1931), No. 3, pp. 
114, 115, fig. 1).—The results of tests are briefly reported on the 
use of electricity to heat incubators designed to operate on 
kerosene. It was found that electricity at 3 cents per kilowatt 
hour will cost about 1.5 cents per day more than kerosene, but 
this will probably be more than offset by the reduced fire risk 
and the lesser amount of care required, 


Following Combustion in the Gasoline Engine by Chemical 
Means, L. Withrow, W. G. Lovell, and T. A. Boyd (Industrial 
and Engineering Chemistry (Washington, D. C.), 22 (1930), No. 
9, pp. 945-951, figs. 11).—Investigations are reported in which 
measurements were made of the oxygen concentration in gases 
withdrawn from the cylinder of a gasoline engine with a new 
and improved sampling valve. This valve was located at differ- 
ent places in the combustion chamber and opened at different 
times during the combustion of the charge. 

Under the conditions defined the combustion process in the 
gasoline engine consists of a narrow combustion wave which 
proceeds from the spark plug through the combustion chamber 
at a finite rate. The combustion zone travels at a greater rate 
and follows a different type of acceleration curve through the 
middle portion of the combustion chamber than along the side 
walls. Over the range investigated the average speed of the 
combustion zone increases with the engine speed, The progress 
of the combustion zone is unaffected by a change in spark tim- 
ing or by the addition of sufficient lead tetraethyl to the fuel 
to stop detonation until after it has traveled the greater portion 
of the distance across the combustion chamber. The disturbance 
which is known as the knock or detonation is confined to that 
part of the charge which burns last. 


Sprayer Accessories Affect Efficiency of Equipment, G. R. 
Starcher (Michigan Station (East Lansing) Quarterly Bulletin, 
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18 (1931), No. 3, pp. 147-152, fig. 1).—This is a condensed report 
of the results of studies to determine the relation to pressure 
loss and to delivery from the nozzle of variations commonly 
found in several of the accessories necessary in spraying opera- 
tions. Included in these are hose, hose fittings, cut-offs, rod 
parts, and gun and nozzle disks. All tests were made on a 
sprayer equipped with a three-cylinder pump with a rated. 
capacity of 16 gallons per minute. The pump was operated with 
a 5-hp electric motor which was substituted for the usual gaso- 
line engine. Tap water was used for all tests. A standard, 
single nozzle spray gun was used in most of the work, though 
for certain of the studies multiple nozzle rods were substituted. 
Pressure gauges of the type usually furnished on sprayers were 
used, and were calibrated from 0 to 600 pounds in units of 
10 pounds. 

It was found that with equal pressures at the gun increasing 
the disk aperture gives an almost equally uniform increase in 
delivery at each pressure. The increases are greater at high 
than at low pressures, The increase, however, is less than 
the proportional increase in the area of the aperture. Doubling 
the diameter slightly more than doubles the delivery, and as the 
aperture is gradually increased there is a slightly more rapid 
increase in delivery. 

Uniform changes in pressure gave equally uniform changes 
in delivery. Increasing the pressure at the gun from 200 to 
400 pounds with disk apertures of 4, 6, 7, 8, 9, 10, and 12 in- 
creased the deliveries 43, 42, 43, 45, 45, 43, and 44 per cent, 
respectively. The delivery and pressure at the gun with hose 
of small diameter, when the disk aperture and pressure at the 
pump are uniform, may be much less than with hose of large 
diameter. 


The substitution of hose fittings with large openings for the 
so-called ordinary fittings with small openings makes a marked 
difference in pressure loss and consequently in delivery with % 
and %-inch hose, but less difference is noticeable with %-inch 
hose with deliveries up to 16 gallons per minute. For equal 
pressures %-inch hose with large fittings is as efficient as %- 
inch hose with ordinary fittings, and %-inch hose with large 
fittings approaches %-inch hose in efficiency. No significant 
differences are shown between the two types of fittings on %- 
inch hose. Under certain conditions it is possible to substitute 
the lighter and less expensive hose for the larger and heavier 
hose, provided fittings with large openings are used. 

It was found that the length of the hose, up to 50 feet, was 
not so significant in reducing pressure as the type of fittings 
used. A comparison of 50 and 12.5 feet of %-inech hose showed 
that the reduction of 75 per cent in length reduced the pressure 
loss from about 25 to 30 per cent with both ordinary and large 
fittings. 

A rod with 4 nozzles will not deliver quite 4 times as much 
liquid as a_single-nozzle gun with a disk with the same aper- 
ture as those used in the rod. There is more friction in the rod 
than in the gun because a rod which delivers the same volume 
of spray as a gun requires greater pressure, All cut-offs were 
efficient so long as used on the types of rod for which they 
were intended. A small cut-off is satisfactory on a rod with 
three or four nozzles, but larger cut-offs are desirable for six 
and eight-nozzle rods. The number of holes in the nozzle whirl 
plates affects the delivery from the nozzle. A plate with 4 holes 
offers greater resistance than one with six holes and the num- 
ber of holes has a marked effect on the pattern of the spray. 
A more spreading type of spray which will travel a shorter 
distance is formed with the four-hole whirl plates. 


Experience with Buildings [trans. title], B. von Arnim (Ar- 
beiten der Deutschen Landwirtschafts-Gesellschaft fur Osteneich 
(Vienna and Leipzig), No. 376 (1930), pp. 103, figs. 86).—This 
is a handbook of general information on farm building construc- 
tion based on experience in Germany. It contains sections on 
building materials; roofs; towers; stalls for cows, calves, swine, 
horses, and colts; poultry houses; implement shelters; ice 
houses; dwellings; and fire protection. 


Flow of Ground-Water as Applied to Drainage Wells, M. R. 
Lewis (American Society of Civil Engineers (New York) Pro- 
ceedings, 57 (1931)), No. 3, pp. 411-423, figs. 8).—In a contribu- 
tion from the Oregon Experiment Station and the U.S.D.A. 
Bureau of Public Roads, three types of wells are discussed, in- 
cluding artesian wells (not necessarily flowing) with a perforated 
casing extending through the water-bearing stratum, wells in 
which the water table is in the water-bearing stratum and which 
penetrate its full depth, and open-bottom wells, that is, wells 
which just reach the water-bearing stratum. : 

Cases in which the zone of influence is eith 
indefinite are considered for each type, and > secnell ge sig ihe 
draw-down curves of each of these types of wells are derived 
The conclusion is drawn that if the area to be drained is more 
than a few hundred feet in diameter, successful drainage will 
depend on a general lowering of the water table. To secure this 
lowering, wells should be designed to have the greatest possible 
capacity with an economical lift. Such capacity may be secured 
most readily, where conditions are favorable, by deep wells. 


Home Grown Timbers—Their Ana 
Relation to Physical Properties: Elm, 
Britain] Department of Science and Ind 
don) Forest Production Research Bulleti 


tomical Structure and Its 
S. H. Clarke ([Great 
ustrial Research (Lon- 
n 7 (1930), pp. VI—27, 
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pls. 12, figs. 7).—The anatomical structure of the secondary wood 
of Ulmus campestris, U. major, and U montana is described, 
and the range of variation in the material under examination 
is given in the form of tables and graphs. The maximum size 
of the elements is greatest in U. major and least in U. montana. 
During the youthful period the elements become progressively 
larger; in the adult period their size is relatively constant. Wood 
formed in youth is generally denser than wood formed during 
the adult period, irrespective of ring width. 

The relations existing between structural features are usually 
complicated, as in the case of ring width and the proportion of 
summer wood. A simple relation, however, exists between 
specific gravity and fiber volume. The relations between 
strength and specific graviety and between strength and fiber 
volume are of about the same order. The correlation coeffi- 
cient in each case is low ( + 0.279 + 0.096 and + 0.266 
+ 0.096 in U major). The correlation between strength and 
the proportion of fiber wall is somewhat closer ( + 0.349 + 
0.103 in U. major), and between strength and the combined 
proportions of primary and secondary walls is closer still 
( + 0.436 + 0.085 in U. major and + 0.572 + 0.090 in U. montana.) 


The Influence of Turbulence Upon Highest Useful Compres- 
sion Ratio in Petrol Engines, T. F. Hurley and R. Cook (Engi- 
neering [London], 130 (1930), No. 3373, pp. 290-293, figs. 10; abs. 
in Sci. Abs., Sect.. B—Elect. Engin., 34 (1931), No. 397, pp. 4, 
5).—Studies are reported which dealt with the promotion of 
different types of turbulence and the examination of the move- 
ment obtained while motoring the engine, and with the highest 
useful compression ratio resulting from the employment of the 
various types of turbulence observed. Experiments were made 
on a Ricardo variable compression, sleeve-valve engine of 2%- 
inch bore and 34-inch stroke. Any desired direction was given 
to the entering air by placing in the ports, near the sleeve, 
groups of thin curved parallel vanes. The motion of the air was 
deduced from observing the movement of sparks of burning 
material admitted with the air, by inspecting, the movement of 
an oil film on the underside of a glass window inserted in the 
cylinder head, or by observing the movement of drops of water 
introduced into the entering air. 

Photographs of the observations indicate that a rotational 
swirl once initiated tends to persist throughout the cycle. Ad- 
mission through a single port induced swirling about a vertical 
axis, and eddying turbulence was only observed when the air 
entered in two opposed streams, but was still accompanied by 
some degree of rotation. Evidence was obtained of the existence 
of an axis of low pressure in the cylinder. The highest value of the 
highest useful compression ratio was obtained with the air enter- 
ing in an undisturbed tangential flow and was accompanied 
by a regular combustion knock, distinct from detonation, which 
was more or less observable throughout the tests; the lowest 
value occurred with eddying or indiscriminate turbulence. 

A theory is advanced for the process of combustion which, 
if correct, would indicate that combustion chamber design should 
be modified so that part of the mixture near the sparking plug 
remains stagnant or in a state of indiscriminate turbulence, 
while the main body of the charge is given a definite unidirec- 
tional swirl. 


Construction Joints in Concrete.—Bonding New Concrete to 
Old, N. Davey ([{Great Britain] Department of Science and In- 
dustrial (London) Research, Building Research, Special Report 
16 (1930), pp. VI + 74, pls. 10, figs. 6).—The results of experi- 
ments on the making of construction joints in concrete and their 
subsequent behavior are reported. 

Part I of the report deals with the details of the experimental 
procedure and Part 2 deals with the evils attending the improper 
construction of joints. Part 3 discusses the factors reducing the 
efficiency of bond at construction joints, among which are segre- 
gation and the formation of laitance, scum, dirt, and clay aris- 
ing from the use of unclean materials, and oil and grease de- 
posited from the mixing plant and tools. 

Part 4 is concerned with the preparation of the surface of the 
old concrete for bonding on the new concrete, It is concluded 
that the best method of treating the old surface of matured 
concrete resulted from bushhammering and wire-brushing. Im- 
mature concrete did not give such good results by this treat- 
ment. The use of certain proprietary solutions for treating the 
surface of concrete was found to be advantageous. The bond 
strength was generally higher with less matured concrete than 
with thoroughly matured concrete. Washing the surface of 
cement concrete with dilute hydrochloric acid to produce a key 
for the new concrete did not produce very good results. 

The method of application of the new concrete to the pre- 
pared surface of the old concrete is dealt with in Part 5. It was 
found that to insure a good bond a mixture must be used which 
is sufficiently plastic to enter the interstices of the surface of the 
old concrete. The durability of construction joints is discussed in 
Part 6. 

Part 7 is concerned with the bonding of different types of 
cement. There appeared to be no objection to bonding on new 
concrete prepared with a different type of cement. The adhesion 
of normal portland cement concrete to aluminous cement con- 
crete was only approximately 80 per cent of the adhesion of 
normal portland cement concrete to the same material. The bond 
of rapid-hardening portland cement concrete to normal portland 
cement concrete appeared to be slightly better than the bond of 
rapid-hardening portland cement concrete to the same material. 
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Membership Values 


HE spirit of the times is progress toward a new, sound 

prosperity built upon unusually careful value-watching 

in both spending and investing. Products, services and 
organizations that are worth their cost are surviving and 
building good will for the future. 

It is in keeping with this spirit for ASAE members, in 
talking with others whom they believe should apply for 
membership, to call attention to the direct personal values 
of membership. We like best to see men submit their 
applications out of a sense of common interest in the wel- 
fare of the profession. But many are now so busy meeting 
immediate personal obligations that they have to forgo 
helping good causes and making investments which bring 
only indirect returns. Invite them to consider applying for 
membership, from the standpoint of its possible direct 
value to them, as carefully as they are considering any 
other action which involves use of their money. 

Every ASAE member knows that much agricultural 
engineering information is first made public at meetings of 
the Society or in AGRICULTURAL ENGINEERING. No one of 
them is in a position to use all of this information profit- 
ably. But the member is rare who is unable to apply any 
of it to his particular problems. Most every one of them 
uses ideas and suggestions which reach him through his 
membership in this Society to such an extent, so closely 
tied in with his own experience and originality; and with 
results that keep on repaying him for such an indefinite 
period of time that he cannot measure the value of the 
information the Society furnishes him. 

Membership also gives him a point of contact with the 
leaders in the agricultural engineering profession which 
may be of direct benefit in many ways. In many cases it 
gives needed inspiration to more productive work. It offers, 
in fact, a continuation of professional training under the 
combined agricultural engineering educational leadership of 
all the colleges and universities. It brings individual 
achievement to light and gives it wide recognition. The 
resulting mutual acquaintance and understanding leads to 
the formation of satisfactory business and professional con- 
nections, and to merited promotions. 

If more need be said, it can be, in that the Society head- 
quarters is a veritable clearing house of information and 
service to its members. 

We are proud to say that membership in the American 
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Society of Agricultural Engineers is justifying itself to men 
who have any connection with this field, from the stand- 
point.of value received. In these times of unusually care- 
ful value-watching in both spending and investing, the 
membership of this Society is still growing. Applications 
are coming in at the usual rate, but we submit as even 
more significant the fact that the Society’s membership 
turnover continues small. Its present members, who have 
tested the value of membership over periods of from one 
to twenty-five years, are mostly keeping their annual dues 
paid up. 


Cost and Value of Machines in 
Farm Production 


ARM management men of the University of Georgia 
have obtained and published’ data on the cost and 
utilization of farm machinery in that state, taking into 

consideration the specific kinds and numbers of farm ma- 
chines used on the farms studied, the sizes of farms, 
whether operated by horses or mules, and the separate 
cost factors involved. 

A particularly interesting comparison is drawn between 
the ten farms highest and the ten lowest in acreage per 
man, which is decidedly enlightening, and incidentally 
favorable, from the standpoint of net and labor income, to 
the higher acreages per man. 

But to bring out the full value of these figures, more 
data are necessary. No data are furnished on the influence 
on gross, net and labor income per farm of each individual 
item of equipment. We appreciate that such data will be 
difficult to get, but it is important and worth making an 
effort to secure. Cost is only one side of the question. 
Without knowing, as well, something about the earning 
power of each, or more accurately, its importance to the 
earning power of his whole production program, how is a 
farmer to intelligently decide between buying a new plow, 
drill, cultivator, feed grinder, or perhaps more land or 
fertilizer? How can he develop an efficient, balanced pro- 
duction program without knowing the relative weights of 
the several factors involved? 

Data on what tractors, disk harrows, weeders, ensilage 
cutters and each other item of farm equipment can contri- 
bute to the net income of a farm under specific combina- 
tions of contingent factors must be made available. Here 
is a real problem in production economics for agricultural 
economists, engineers, or who can solve it. 


New Triple Alliance 


GRICULTURAL engineering, farm management, and 
A agricultural economics forming a three-power alliance 

in the field of research, is the pre-vision one agricul- 
tural engineer has suggested to us as a probable actuality 
of the near future. He sees the trio and their capacity 
to lower production costs gaining the recognition and sup- 
port of men of considerable influence in the agricultural 
world. 

A good example of what this triad can do is shown 
in the accomplishments of the Collins Farms Company. 
Arthur Collins in an article in this issue brings this point 
out incidentally. From beginning to end his story is one 
of a corn belt farm manager securing the cooperation of 
agricultural engineers and using engineering products and 
principles in solving his particular economic problems. 

Managing 30,000 acres of Iowa land, in units of 500 to 
1500 acres, studying costs while foremen attend to the 
routine of detailed management and operation which 
swamps the individual farmer}; Mr. Collins has developed 
some principles and practices of economical mechanization 
which are equally applicable to other corn belt farms the 
size of his individual units. 

One of his substantial economies is low per-acre invest- 


1Georgia State College of Agriculture, Extension Bulletin 
Vol. XX, No. 407. 
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ment in equipment, achieved by using general-purpose, 
high-load-factor machines. He uses mostly 10-20 general- 
purpose tractors and would like to have bigger ones which 
would pack half again as many horsepower and only in- 
volve about $200 additional investment. He uses combines 
exclusively for harvesting small grains, keeping them busy 
almost continuously from the time wheat harvest starts 
in the middle of July until soybeans are harvested some 
time in October, and has also tried them with some suc- 
cess in harvesting corn. After several years of experiment- 
ing, in cooperation with the agricultural engineers of one 
of the implement manufacturing companies he has devel- 
oped a general-purpose drill with which he plants all of 
his crops except corn. He uses heavy field cultivators 
with spear points and sweeps for killing weeds and prepara- 
tion of seedbeds, replacing the disk harrow and, to some ex- 
tent, the plow. He has kept his machinery investment below 
$7.00 per acre and his calculated depreciation of 10 per 
cent on this investment amounts to only about 8 or 9 
per cent of his cost of production. And he is looking for- 
ward to further economies as agricultural economists and 
agricultural engineers join with farm managers to face 
together the problem of farm production costs. 

With even a few leaders in all three of these fields 
enthusiastic over the possible achievements of their united 
research efforts, these seem assured of a far more ex- 
tensive trial than they have yet had. 


Farmers and New Ideas 


F WS are sometimes impatient with the rate at which 

American farmers adopt improved methods and equip- 

ment we may console ourselves with the thought that 
English farmers are even slower. 

Three Englishmen, including J. E. Newman (Mem. 
A.S.A.E.) spent several months last year studying, as an 
official delegation, the application of farm equipment in 
Canada and the United States. Their report is the 
subject of much comment in “The Implement and Ma- 
chinery Review” (London). Says the Review, in part, 
“Judging by this report, British farmers seem to have 
toyed, to a great extent, with the mechanical facili- 
ties that have been produced for their benefit, whereas 
the Canadians and Americans have adopted them with 
enthusiasm, or at least with a healthy inquiring turn of 
mind, and it is this difference in regarding the subject, 
and perhaps nothing more, which has led to Canadian and 
American farms being so highly mechanized and run on a 
low-cost basis, while English ones are still operated on 
traditional lines that are not in keeping with the times. 
The report, to be perfectly candid, is more an indictment 
of the unreceptivity of the British farmer to totally new 


— particularly mechanical ones, than it is anything 
else.” 


Agricultural Engineering Anthology 


’. THE articles which appear in this Journal, and in other 
addresses and writings of agricultural engineers and 

their associated workers, are occasional phrases, sen- 
tences and paragraphs which, in addition to their connec- 
tion to the work as a whole, are independent gems of 
thought. As fresh viewpoints, or new clarity of expression 
on old subject matter; and as the vapor of nascent ideas 
on new developments distilled from disciplined imagina- 
tions, they radiate vitality. But. in their respective places 
in complete works their independent values may easily be 
overlooked by many. For that reason we plan to set them 
out for special attention, so far as.space permits, with or 
without supplementary comment. We submit them neither 
as incontrovertible truth nor as the viewpoint of the 
American Society of Agricultural Engineers, but for what 
they may be worth to other agricultural engineers as nour- 
ishment for the conscious and subconscious mind, as a 
growing ration for philosophy, or as a tonic for languishing 
inspiration and ego. 


* * * &€ #€ 
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“An agricultural engineer may be described briefly as a 
man who devotes his knowledge of engineering principles 
and application to solving the technical problems of agri- 
culture. He must be acquainted with all the sources of 
information concerning the various fields of organized agri- 
cultural knowledge, and be able to translate the informa- 
tion gained from these fields into engineering terms and 
realities. He should be the connecting link between the 
great industry of agriculture and the profession of engi- 
neering.” —L. J. Fletcher 


* * % * * 


“Modern machinery is not tending to eliminate the 
family-operated farm, but on the other hand, is giving the 
farm family the opportunity to demonstrate its ability to 
meet changed conditions and continue as the best form of 
farm organization for economic production, as well as 
social welfare.”—L. J. Fletcher 


* * * * * 


“The requirements of sanitary milk production and the 
conditions necessary for comfortable and hygienic housing 
of cows are in many respects antagonistic.......... A 
recognition of these facts leads to dairy barn designs fea- 
turing separate milking room and housing quarters, which 
may develop into two separate structures.”—J. D. Long 


* * * * * 


“Closer contact between the oil and tractor industries, 
as well as within the tractor industry itself, could be estab- 
lished and maintained with benefit to all concerned.”— 
A.S.A.E. Committee on Fuels and Lubricants 


* + * * * 


“The most desirable qualities in a research worker may 
be listed as (1) vision, (2) perception, (3) imagination, 
(4) sound judgment, (5) technical skill, and (6) ambition. 
Sinan ie see It is to the graduate schools of our best univer- 
sities that we must look for the education of research 
workers of the future. In these are found the libraries and 
the literature that link the present with the past and point 
the way to the future. In these also are most likely to 
be found the men of science with vision and perception 
Wee COM. ....% stir the imagination of youth. And that, 
you are reminded, is a first step in preparation for a career 
in research.”—Dr. Andrew Boss 


* * * * * 


“It is not the problem of this Society to design rural 
electric lines. It should, rather, see that its engineers go 
deeply into the future, not two, three or five years, but ten 
or fifteen years hence and determine what the farmer is 
going to do with electricity on the farm, what we are offer- 
ing to reduce the farmer’s financial burden, to reduce his 
physical labor and to permit him to increase his production 
at a lower cost per unit.”—C. P. Wagner 


* * * * 


ee The greatest economies which can be brought 
about in the immediate future can be obtained by giving 
more attention to the tools and equipment which are asso- 
ciated with the general-purpose tractor and by more speci- 
fically adapting them to corn belt conditions.”—Arthur 
Collins 


* * * * 


“The rate of progress in various fields of agricultural 
engineering work is extremely different. In some lines our 
forefathers have already succeeded, it being necessary only 
to expand their ideas to fit the..... machine age..... 
In other lines the world’s progress in agricultural machin- 
ery is yet in its infancy, in such, for example as in grow- 
ing and harvesting truck and row crops, or efficient drain- 
age by mechanical means.”—N, L. Wallem 


t 
™ a ee . } 
len ; 
nd- 
\re- 
the 
ons { 
yen 
hip 
uve , 
yne f 
1es . 

PC : 
q i 
7 
gia 
ind : 
nto | 
na- ee ba : 
ms, j f 
ate : 
% 
] 
pen 
per | - 
lly | / 
_ to ; 
i 
ore | es 
nce pe 
ual 
be 
an . 
on. j t 
ing : SE 4 
the | 
sa 
ow, i 
or ff 
rO- . 
of | 
2 i 
ge | | t 
tri- | ee 
na- | . 
ere 
ral | 
| aa 
f 
ind =| 
2ul- 3 
lity ; 
u- @ | 
ral | ; 
; 
wo | Pe | 
ny. | 
int | 
me |o 
of | . 
und j | 
to i 
the | ee) 
ich : 
ped | 
ion | 
the | | is 
ast- t 
etin ; 
es ; 
f 
4 
a: LE eee ee o ce oe ll ee ae eee para] 
iy co eee |. . es Bs | en a cea iee ou ie Ge . 
ae ate ee Ses mae Sey % iis sis. << eee Re ate! ar eo ead ; the 7 
ee 1 ee ge oo ee eee a ye: 


ee 


426 


AGRICULTURAL ENGINEERING 


A.S.A.E. and Related Activities 


TTL UU CL LU UL LL A A 


Tentative Program 


A.S.A.E, POWER AND MACHINERY 
DIVISION MEETING 


The Stevens Hotel, Chicago, Illinois 
November 30 and December 1, 1931 


First Day — Monday, November 30 


Forenoon Session—9:30 to 12:00 


PAPER: “Intra-Field Transportation 
of Agricultural Machinery’’ (Speaker 
to be selected) 

Discussion led by J. R. Taylor, farm 
management specialist, Caterpillar 
Tractor Company 

2. PAPER: ‘‘Farm Production Costs as 

Affected by Mechanical Farm Equip- 
ment,’”’ by Dr. C. T. Holmes, division 
of farm management and costs, Bur- 
eau of Agricultural Economics, U. S 
Department of Agriculture 

3. PAPER: ‘‘Mechanical Manipulation of 

Soil as It Affects Structure,’’ by 

John A. Slipher, assistant professor 

of soils, Ohio State University 


Afternoon Session— 2:00 to 4:30 


1. PAPER: “Trends in Design of Power- 
Operated Machinery’’ (Speaker to be 
selected) 

2. PAPER: ‘Diesel Engine Design for 
Tractor Service,’”’ by C. G. A. Rosen, 
Diesel engineer, Caterpillar Tractor 
Company 

3. PAPER: ‘Factors Affecting the Eco- 
nomic Use of Tractor Engines at Part 
I oads,”’ by E. G. McKibben, agricul- 
tural engineer, Iowa State College 


Evening Session—7:30 to 10:00 


1. Council Meeting 
2. Committee and Group Round Tables 
(a) Committee on Row Crow Equip- 
ment (R. I. Shawl, chairman) 
(b) Committee on Combine Develop- 
ment (E. G. McKibben, chair- 
man) 
(c) Committee on Feed Mill Rating 
(E. A. Silver, chairman) 
(d) Other round table sessions to be ar- 
ranged on request 


Second Day — Tuesday, December 1 


Forenoon Session—9:30 to 12:00 

1. PAPER: ‘‘The Characteristics of Feed 
Mill Performance,’”’ by E. A. Silver, 
agricultural engineer, Ohio State 
University 

2. PAPER: “Progress in Developing Ma- 
chinery for Beet Production,’ by E. 
M. Mervine, agricultural engineer, U. 
S. Department of Agriculture 

Discussion led by C. T. Lund, Ameri- 

can Beet Sugar Company 


Afternoon Session—2:00 to 4:30 


1. SYMPOSIUM: “Grain and Forage 
Crop Drying” 


Tentative Program 


A.S.A.E. STRUCTURES DIVISION 
MEETING 


The Stevens Hotel, Chicago, Illinois 
December 1 and 2, 1931 


First Day — Tuesday, December 1 


Forenoon Session—9:30 to 12:00 
W. C. Harrington, chairman, presiding 


REPORT: Committee on F'arm House 
Standards and Designs, by D. G. Car- 
ter, chairman 

REPORT: Committee on Dairy Barn 
Standards, by J. L. Strahan, chair- 
man 

REPORT: Committee on Grain Stor- 
age, by R. H. Black, chairman 

. REPORT: Committee on Fire Preven- 

tion and Protection, by E. G. Lantz, 

chairman 


-_ 


ro 


- 


Afternoon Session—2:00 to 4:30 

W. C. Harrington, chairman, presiding 

1. REPORT: Committee on Standardiza- 
tion of Building Plans, by S. P. Lyle, 
chairman B 

2. REPORT: Committee on Design of 
Animal Shelters, by W. G. Ward, 
chairman 

3. PAPER: “Prevention of Wind and 
Fire Losses to Farm Buildings,’’ by 
E. D. Anderson, agricultural engi- 
neer, Iowa State College 


Evening Session—7:30 to 10:00 


Committee and Group Round Tables 
(by arrangement) 


Second Day — Wednesday, December 2 


Morning Session—9:30 to 12:00 
Henry Giese, vice-chairman, presiding 
1. PAPER: ‘Air Movements in Ventilat- 
ed Structures,’’ by F. L. Fairbanks, 
——" engineer, Cornell Univer- 
sity 

2. PAPER: “The Structural Application 
of Lumber to Farm Buildings,’’ by 
Frank P. Cartwright, chief engineer, 
National Lumber Manufacturers As- 
sociation 


3. PAPER: ‘Recent Developments in 
Zine Coatings of Sheet Steel for 
Structural Uses,’’ by Geo. C. Bartells, 
field representative, American Zinc 
Institute 


Afternoon Session—2:00 to 4:30 
Henry Giese, vice-chairman, presiding 
1. PAPER: “Design of Gambrel Roof 
Barns with Respect to Wind Loads,”’ 
by F. C, Fenton, Kansas State Col- 
lege 

2. PAPER: ‘‘Farm House Planning.” by 


W. A. Foster, agricultural engineer, 
University of Illinois 


3. PAPER: ‘‘The Preparation and Distri- 
bution of Plans for Farm Buildings,”’ 
by W. D. Brinckloe, architect 


4. PAPER: “Basic Information Needed 
for the Proper Ventilation of Poultry 
Houses,’’ by Dr. H. H. Mitchell, de- 
partment of animal husbandry, Uni- 
versity of Illinois 


Tentative Program 


A.S.A.E,. LAND RECLAMATION 
DIVISION MEETING 


The Stevens Hotel, Chicago, Illinois 
December 2 and 3, 1931 


First Day — Wednesday, December 2 


Forenoon Session—9:30 to 12:00 


1. PAPER: ‘‘Profit as the Measuring 
Stick of Reclamation Projects. with 
Special Reference to Reducing Costs’’ 
(Speaker to be selected) 


PAPER: “Indirect Benefits of Recla- 
mation Proiects,’’ by W. A. Hutchin- 
son. irrigation economist, Bureau of 
Agricultural Engineering, U. S. De- 
partment of Agriculture 

3. PAPER: ‘Rehabilitation of Reclama- 
tion Projects Now in Difficulty” 
(Speaker to be selected) 

4. PAPER: ‘Methods of Supplementing 
the Water Shortage on Irrigation 
Projects.’’ by Geo. D. Clyde, associ- 
ate professor of irrigation and drain- 
age, Utah Agricultural College 

5: PAPER: “Pumping for Drainage in 

the Upper Mississippi Valley.” by J. 

G. Sutton. Bureau of Agricultural 

Engineering, U. S. Department of 

Agriculture 


Afternoon Session—2:00 to 4:30 
SYMPOSIUM: ‘‘The Drought Menace” 

1, ‘‘Water Reauirements for Various 
Yields of Maior Cash and Feed 
Crops in Different Geographical 
Sections’ (Speaker to be selected) 

2. “Probable Frequency of Such Na- 
tion-Wide Droughts as that of 1930 
and 1931’ (Speaker to be selected) 


to 


3. ‘‘Frequency of Disastrous Regional 
Droughts in Semi-Arid Regions,”’ 
by M. L. Wilson, professor of agri- 
cultural economics, University of 
Montana 


4. “‘Frequency of Disastrous Regional 
Droughts in the Northern Missis- 
sippi Valley States,’’ by H. B. Roe, 
agricultural engineer, University of 
Minnesota 


5. ‘‘Frequency of Disastrous Regional 
Droughts in the Southern Mississip- 
pi Valley States,’’ by Dan Scoates, 
agricultural engineer, A.& M. Col- 
lege of Texas 


6. ‘‘Frequency of Disastrous Regional 
Droughts in the Atlantic Coast Re- 
gion’’ (Speaker to be selected) 

7. “Frequency of Disastrous Regional 
Droughts in the Pacific Coast Re- 
gion’’ (Speaker to be selected) 


Second Day — Thursday, December 3 


Forenoon Session—9:30 to 12:00 


SYMPOSIUM: ‘Methods of Protecting 
Crops Against Drought in Humid and 
Semi-Arid Regions’’ 


1. “Irrigation as Stand-by Crop Insur- 
ance During Drought Seasons and 
Dry Spells in Normal Seasons in 
Humid Regions’’ (Speaker to be se- 
lected) 


2. “Storage of Water Under Ground for 
Use in Times of Drought’’ (Speak- 
er to be selected) 

3. ‘‘Terraces to Conserve Surface Run- 
off’’ (Speaker to be selected) 


4. “Planting of Cultivated Row Crops 
on Contour Lines as a Protection 
Against Drought Damage by Con- 
serving Runoff’’ (Speaker to be se- 
lected) 


5. ‘‘Underdrainage of Clay Soils and 
Subsoils as a Protection Against 
Crop Damage from Drought by 
Giving Roots Access to Greater 
Reservoirs, Storing More Rainfall 
in Subsoil, etc.’’ (Speaker to be 
selected) 


Afternoon Session—2:00 to 4:30 


SYMPOSIUM: ‘‘Latest Aspects of the 
Control of Soil Erosion by Engineering 
Processes”’ 


1. ‘‘Soil-Sampling Device for Measuring 
Soil Losses from Terraced Areas,” 
by C. E. Ramser, senior drainage 
engineer, U. S. Department of 
Agriculture 


. “Operation of Farm Machinery Over 
Terraced Land’’ (Speaker to be se- 
lected) 


“The Control of Soil Erosion in Illi- 
nois,’’ by E. W. Lehmann, agricul- 
ho engineer, University of Illi- 
nois 


4. “The Use of County Equipment for 
Erosion Control as Permitted by 
Texas and Oklahoma Laws,’’ by 
A. K. Short, conservation and _ ter- 
racing agent, Federal Land Bank 
of Houston 
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Clemson Sponsors Farm 
Machinery School 


FARM machinery school for coun- 

ty agricultural agents was held 

near Columbia, South Carolina, 
November 2 to 6. It was arranged by 
J. T. McAlister, state extension agri- 
cultural engineer. The object of the 
school was to give the agents an op- 
portunity to become familiar with the 
operation of machinery that can be 
profitably used on South Carolina 
farms. 


Three well known agricultural engi- 
neers were on the program. George 
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November, 1931 


R. Boyd, of the U.S.D.A. Bureau of 
Agricultural Engineering, addressed 
the agents on “Re-arrangement of 
Farms for the Efficient Use of Ma- 
chinery.” S. P. Lyle, senior agricultur- 
al engineer in the U.S.D.A. Extension 
Service, presented the subject “Fitting 
Farm Machinery into the County 
Agent’s Program of Work.” “The 
Influence of Farm Machinery Upon 
America,” was the title of the address 
by F. A. Wirt, of the J. I. Case Com- 
pany. 

Throughout the five-day program 
the mornings and afternoons were de- 
voted to practical field instruction and 
demonstrations and talks were given 
during the lunch hour and evening 
sessions. 


A.S.H.V.E. Publish Booklet 


on Research 
HE American Society of Heating 
7a Ventilating Engineers has 
recently published a booklet ‘“Re- 
search, Its Value to the Art and Indus- 
try of Heating, Ventilating, Air Con- 
ditioning,” explaining the purpose and 
activities of its research laboratory. 
This organization claims to be the 
only professional engineering society 
which maintains its own laboratory 
and allots a large share of its member- 
ship dues to research. 


Combine Inventor Honored 


NDER the auspices of the Battle 

Creek Centennial and the Michi- 

gan State Historical Society a 
boulder and tablet commemorating 
Hiram Moore and his first combine 
was dedicated near Climax, Michigan, 
October 3, with appropriate cere- 
monies. 

About 200 people journeyed out to 
the place, ten miles southwest of Bat- 
tle Creek, for the services, which offi- 
cially opened the Battle Creek Centen- 
nial celebration. A model of the ori- 
ginal machine and a section of the ori- 
ginal sickle bar were on display. H. H. 
Musselman, head of the department of 
agricultural engineering at Michigan 
State College, gave one of the dedica- 
tory addresses. The tablet reads: 

“In the adjoining field on the 12th 
day of July, 1838, with 20 horses 
hitched to a newly invented machine 
that cut a swath 15 feet wide, Hiram 
Moore cut, threshed, separated, cleaned 
and sacked 30 acres of wheat that 
yielded 1,100 bushels. This was ac- 
complished in one day’s work with two 
teams and wagons following the 
‘‘Combine’’ to carry the wheat to the 
log granary. 

“Hiram Moore settled on this farm 
in 1831, after he and Daniel Eldred 
had given the name of ‘Climax’ to this 
fine prairie and village. That summer 
Moore, at John Hascall’s suggestion, 
commenced experimenting on and with 
a machine to take the place of the 
grain cradle. Moore was financially 


aided by Hascall and Lucius Lyon and 
a patent on the machine as a whole 


Dedicate New Agricultural Engineering Building 


HE new agricultural engineering 

building at the University of Ken- 

tucky Agricultural Experiment 
Station Farm was dedicated with ap- 
propriate services on the afternoon of 
October 28. 

Frank L. McVey, president of the 
University of Kentucky, presided. Fol- 
lowing the invocation, two former 
presidents of the A.S.A.E. delivered 
the dedicatory addresses. Dr. J. B. 
Davidson, head of the department of 
agricultural engineering at Iowa State 
College, presented the “Development 
of Agricultural Engineering.” S. H. 
McCrory, Chief of the Bureau of Agri- 
cultural Engineering, U.S.D.A., had for 
his subject, “Contributions of Agricul- 
tural Engineering to Rural Life.” 

Dedication and the benediction com- 
pleted the exercises. There was a dis- 


play of both ancient and modern farm 
equipment in the building. 

This new home of the University’s 
agricultural engineering department 
occupies a prominent position at one 
end of a new agricultural quadrangle 
being developed on part of the campus 
included in the experimental station 
farm. The building itself conforms in 
general to a unified architecture and 
construction now being used in all new 
buildings on the campus. It is a U- 
shaped structure measuring 198 feet 
across the front and 98 feet deep. The 
front section includes two stories and 
a basement. The wings are one-story 
high. Between the wings is an open 
court measuring 70x90 feet and having 
a macadamized surface. It will be 


used for machinery demonstrations. 


The New Agricultural Engineering Building at the University of Kentucky 
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was secured in 1836. Moore was near- 
ly 100 years ahead of the modern com- 
bine, His patent rights expired after 
14 years and Michigan’s Governor and 
the State Legislature fought with 
Congress and the U. S. Patent Office 
for a renewal of the patent for the 
inventor. Moore lost in the battle. 
He later left this farm and settled in 
Wisconsin. 

“Hiram Moore was a great inventor 
and an honored citizen of Michigan. 


He was born July 19, 1801, and died 
May 5, 1875.”’ 


Robb Elected Chairman of 
North Atlantic Section 


B. ROBB, professor of agricultur- 
B. al engineering, Cornell Univer- 

sity, was elected chairman of the 
North Atlantic Section of A.S.A.E. at 
its annual business session during the 
recent meeting of the Section at New 
Brunswick. 

Other officers elected were L. G. 
Heimpel, vice-chairman; G. A. Rietz, 
secretary-treasurer; Ray W. Carpenter, 
O. B. Stichter and C. E. Seitz, nomin- 
ating committee. 

L. S. Caple, chairman of the Section 
for the year just past, presided at the 
New Brunswick gathering. Committee 
reports were also presented during the 
business session. Invitations for the 
1932 meeting to be held at Albany, 
New York City, Old Point Comfort. 
Montreal and Toronto were read, dis- 
cussed and left to the discretion of the 
executive committee. 

The two and one-half days of tech- 
nical sessions followed the program 
announced and were well attended. 


Indiana Holds Fifth Annual 


Rural Electric Conference 


OR the fifth successive year the 

Purdue University Agricultural 

Experiment Station, in cooperation 
with the Indiana Electric Light Asso- 
ciation, is holding a conference on 
rural electrification, primarily for the 
information and training of rural elec- 
tric service men in the state. 

The conference this year is sche- 
duled for the three days of November 
12, 18 and 14. A.S.A.E. members on 
the program are C. V. Sorensen, Rich- 
ard Boonstra, Wm. Aitkenhead, I. P. 
Blauser, H. J. Gallagher and W. T. 
McCaskey. Leading spirit in organiz- 
ing and arranging the conference is 
Truman E. Hienton, project leader in 
rural electrification, Purdue University. 

Exhibits of latest rural electric 
equipment on display in the new agri- 
cultural engineering building will be 
another feature of the conference. 


GNNUTUNANTANUUENEANAAUUNNNNANAUUTNNNNANUU EEN AAAAA TELA UENATA AAT EATA HAAN AA AUNT 
American Encineering 


Council 
GT TTT TTT OTC ee eT ReeT TOCA TOOT OUI TOT ET TOT 011 
PROGRAM of unemployment re- 
lief particularly applicable to 
employment in work which comes 
under the direction of engineers, has 
been announced by Council. The 
entire engineering profession is urged 
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to cooperate in the work, which will 
follow recommendations made in a 
report of Council’s Committee on Re- 
lief from Unemployment. F. J. Ches- 
terman is chairman of that commit- 


tee. The report was approved by 
Council’s Executive Committee in 
August. It also has the approval of 


the President’s Organization on Em- 
ployment, the work of which it supple- 
ments. : 

Council is urging each of its mem- 
ber societies to appoint the necessary 
committee or committees to accom- 
plish the recommended program. The 
points in the program are as follows: 


1. Bring forcibly to the attention of 
each engineer within the sphere of its 
influence the constructive assistance 
he may render by carefully studying 
the business with which he is associ- 
ated from the point of view of what 
may be done to spread employment 
during this period of depression and 
particularly towards developing a 
sound, practicable plan for perma- 
nently stabilizing employment in the 
business with which he is connected. 

2. Stimulate the individual engi- 
neers to confer with and endeavor to 
get their respective employers to in- 
augurate a line of endeavor as indi- 
cated in item one above. 


3, Have the individual engineer 
join with his associates in a given 
enterprise to collect data regarding 
any methods used in their company 
ton stabilizing employment, both as 
0: 


a. Emergency employment 

b. Permanent stabilization of em- 

ployment 

4. The Society, through committees, 
assemble the information produced 
through the activities suggested in 
items 1 to 3 inclusive above, and when 
properly analyzed disseminate the in- 
formation as broadly as possible. It 
is important to acquaint the_ public 
with the facts that some industrial 
and commercial leaders are aggres- 
sively active, that they recognize the 
problem and are endeavoring to solve 
it. Publicity is also important as a 
means of stimulating those industrial 
and commercial leaders who have 
done nothing to do something, and 
furthermore, by example suggest what 
they may do. 

The public educational work con- 
templated may be made very bene- 
ficial. Especially will it be needed to 
encourage and stimulate the small 
plant or business, The small indus- 
trial and commercial units are the 
ones which will need and require the 
greatest assistance and stimulation. 
The large units as Proctor and Gam- 
ble, General Electric, and others, have 
and will develop plans of stabilizing 
employment. Therefore the real crux 
of the situation is to energize the mass 
in a large measure composed of small 
industrial and business establishments. 
With these the engineering profession 
can be most effective. 


Some employers will hesitate to per- 
mit publicity about their activities. 
They should be persuaded to permit 
publicity for the good of the com- 
munity and the economic well-being 
of the nation. 


5. Devote the necessary number of 
meetings of the Society to the subject 
so as to secure a thorough discussion 
of successful plans for stabilizing em- 
ployment. Such meetings will afford 
local employers an opportunity to 
‘present to the public their respective 
plans and the results. 


6. At all times endeavor to secure 
adequate local publicity for the discus- 
sions, plans in operation and any reso- 
lutions passed by the Society on the 
subject. Demonstrate to the com- 
munity the value of stabilized employ- 
ment and the part the engineer can 
and is playing in bringing about a 
sounder economic structure. 


7. Investigate and extend aid to 
worthy employment relief plans. Co- 
operate fully with all local agencies 
concerned. Coordinate insofar as pos- 
sible all activities relating to employ- 
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ment. By all means coordinate the 
activity of the engineering and allied 
technical groups of your area. 

8. Since the entire program is large- 
ly one of sane education, the edu- 
cational institutions should be enlisted 
in every practicable manner. It may 
be advisable to have some_ general 
conferences which could be held under 
the auspices of the local educational 
institutions. Addresses by professors 
and others as to what has been ac- 
complished in stabilizing employment 
would be beneficial. 


9. Carefully study and take some 
positive position on any provosed state 
legislation or city ordinance relating 
to employment. 


10. While this ~rogram is designed 
for local application, it is desired that 
the net results be national in scope. 
It is earnestly desired that the engi- 
neering profession, working through 
local units, may give direction to a 
line of thinking and action which will 
result in a national solution of the 
grave problem of unemployment. For 
this reason it is earnestly requested 
that each organization keep American 
Engineering Council informed of the 
progress of its work and especially of 
any unusual results effected or plans 
revealed. 


The objectives of this program are 
stimulation of individuals to appropri- 
ate action, unity of action, coordina- 
tion, education and encouragement, and 
cooperation. It is recognized that there 
is a pronounced feeling that industry 
and commerce are largely responsible 
for unemployment and that unless 
they take active steps to improve the 
situation, it will be made a political 
football. Leading engineers are also 
confident that the situation can be 
more nearly corrected by the manage- 
ments of industrial and commercial 
enterprises than by the unemployment 
insurance which apparently would be 
the form of political corrective mea- 
sures. 


UOQUOUUCTUOAUULUUUOEAAAULAUCOEUEAAUT TEETH 


ASAE Meetings 


AVUIUUANUQNUQUDOUAUOUODGOOAEOGAGAAGAUGGUUOOUOOU UR TAEELAGAEUAAONAAOU AUN 


Power and Machinery Division — at 
the Stevens Hotel, Chicago, Ill., Mon- 
day and Tuesday, November 30 and 
December 1. 

Structures Division—at the Stevens 
Hotel, Chicago, Ill, Tuesday and 
Wednesday, December 1 and 2. 

Reclamation Division — at the Ste- 
vens Hotel, Chicago, Ill., Wednesday 
and Thursday, December 2 and 3 
(Tentative). 

Southern Section — at Birmingham, 
Alabama, February 3, 4 and 5, 1932. 

Twenty-Sixth Annual Meeting — at 
Columbus, Ohio, Monday, June 20, to 
Thursday, June 23, 1932, inclusive. 


AnvmnenenacnenernaeneccuccoengdtassoatsatestavansenneneneeecnceecouaceranaceecteenaaaateeaananeetsnneganceenegeeeeaeaeT ot 


New ASAE Members 


HRNOUUTNOOOOOOOOOUOLEEDOEDEADGAENAOUAOUOOUOUU OU ANRNEASUGAAUTTA OTOL STATNAAT AANA 


Carl A. Arneson, assistant sales man- 
ager, Delaware Friend Corporation, 
Gasport, N. Y. 

Hugh A. Brown, director of recla- 
mation economics, Bureau of Recla- 
mation, Department of the Interior, 
Washington, D. C. 

John R. Carreker, rural electrifica- 
tion sales, Westinghouse Electric & 
Manufacturing Company, East Pitts- 
burgh, Pa. 
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Orval C. French, junior agricultural] 
engineer, University of California, 
Davis, Calif. 


Edwin H. Sudduth, Jr., engineer and 
assistant to the president, W. B. 
Swain, Inc., Hollyknowe, Miss. 


Francis D. Yung, assistant to re. 
search engineer, University of Nebras- 
ka, Lincoln, Nebr. 


Se TTT nnn nO CUCULLLLOCO UOC TOT 


Applicants for Membership 


The following is a list of applicants for 
membership in the American Society of 
Agricultural Engineers received since the 
publication of the October issue of 
AGRICULTURAL ENGINEERING. Members of 
the Society are urged to send information 
relative to applicants for consideration of 
the Council prior to election. 
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Lawrence J. Denmire, assistant man- 
ager of farm and cannery, L. E. Den- 
mire, R.F.D. No. 1, Montrose, Ia. 

James Simon Jacobs, agricultural 
mechanics instructor, Union High 
school, Lancaster, Calif. 

William §S. Lynes, travelling sales- 
man, Mason City Brick & Tile Com- 
pany, L.B. No. 71, Waverly, Ia. 

Dale E. Springer, Garrison, Kans. 

Herbert N. Stapleton, instructor, de- 
partment of agricultural engineering, 
Pennsylvania State College, State 
College, Pa. 


Transfer of Grade 
Edward D. Gordon, associate agri- 
cultural engineer, Bureau of Agricul- 
tural Engineering, Department of Agri- 
culture, Iberia Livestock Experiment 
Farm, Jeanerette, La. (Junior to 
Member) 


J. Dewey Long, assistant professor 
and assistant agricultural engineer, 
University of California, Davis, Calif. 
(Associate to Member) 
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EMPLOYMENT BULLETIN 


An employment service is conducted b 
the American Society of ‘Agricultural 
Engineers for the special benefit of its 
members. Only Society members in good 
standing are privileged to insert notices 
in the ‘‘Men Available’ section of this 
bulletin, and to apply for positions adver- 
tised in the ‘Positions Open’’ section. 
Non-members as well as members, seck- 
ing men to fill positions, for which mem- 
bers of the Society would be logical can- 
didates, are privileged to insert notices 
in the ‘‘Positions Open’”’ section and to be 
referred to persons listed in the ‘Men 
Available’’ section. Notices in both the 

Men Available’ and ‘Positions Open” 
sections will be inserted for one month 
only and will thereafter be discontinued, 
unless additional insertions are requested. 
Copy for notices must be received at the 
headquarters of the Society not later 
than the 20th of the month preceding 
date of issue. The form of notice should 
be such that the initial words indicate 
the classification. There is no charge for 
this service. 
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Men Available 


AGRICULTURAL ENGINEER - SALES 
EXECUTIVE, eleven years’ experience 
with large tractor and implement com- 
pany, open to connection with manu- 
facturer, domestic or foreign, or in farm 
management. Age 38. Family, MA-205. 

GRADUATE MECHANICAL ENGINEPFR, 
with fifteen years’ experience in the en- 
gineering and sale of parts and acces- 
sories to farm machinery, tractor and 
industrial manufacturers, desires a new 
connection. Married. MA-206. . 
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